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Midship section of White Star liner “ Olympic.” 


DEVELOPMENT OF THE TRANSATLANTIC STEAMSHIP,—[See page 458.) 








454 
SCIENTIFIC AMERICAN 


ESTABLISHED 1845 


MUNN 6 CO. - - Editors and Proprietors 


Published Weekly at 


No. 361 Broadway, New York 


CHARLES ALLEN MUNN, President 
61 Broadway, New York 
FREDERICK CONVERSE BEACH, Sec'y and Treas 


#1 Broadwas. New York 


TERMS TU SUBSCRIBERS 
One i States or Mex $3. 
On : 5 
One y rn any x ntry, postage se 4.5 
THE SCIENTIFi(¢ {MERICAN PUBLICATIONS. 
Scient \ ul stablis 1 1546 $3.00 a year 
Sciext erican Suppiem established 187¢ 
Am Homes and Gardens . 
BScientil ‘ ' an | t i . s Sis 
ing ‘ 
Rem y postal or express r k 
MUNN & ¢ 1 | New York 
NEW YORK, SATURDAY, JUNE 19th, 1909 
The | ‘ 8 gia stra es 
On #u « 1 l Ss ar / > 
short, aud . : s i a 
tentior \ t ew 4 


LONGER PIERS FOR OCEAN STEAMSHIPS 


ve found some 


On the front page of this issue will 


illustrations of the latest of the huge transatianti 


Olympic,” which is now under construc 
Belfast Her 
to taffrail 


Star dock at 


liners, the 
stemhead 
White 


three 


tion at extreme length from 


is 890 feet. The length of the new 
is 800 feet In two or 


York on her 


Chelsea 


years when the ship reaches New 


time, 
maiden trip, and has been warped into her berth with 
feet from the inshore bulkhead line 


into the channel one hundred 


her stem a few 
her stern will 
feet beyond the end of the dock 
itself is only 


project 
The risk of these 
equaled by the 


hundred feet 


the ship 


conditions to 


interference which this one 


serious 
overlap will present to the up- and down-stream traffi 
nothing of the increased difficulty 


liners to their berths 


of the river, to say 


of bringing other transatlantic 





in the adjoining piers. Despite the strenuous efforts 
of the Dock Department to keep pace with the demands 
of the transatlantic passenger service, it is evident 
that increase in the size of ships has already out- 
stripped the pier accommodation, 


fitting to compliment the depart- 


magnificent stretch of piers known as the 


just here it is 
ment on the 


Chelsea Improvement, which has recently been com- 


pleted, and is now being occupied by the leading trans- 
atiantic companies. Had it not been for the efforts 
of the department and the steamship companies. 
aided by the strong indorsement of the Mayor, 
these docks would never have been built, at least 
on their present scale of size and equipment None 
of them is less than 800 feet in length, and a 
few are 825 feet. While the plans were under con 


sideration, an effort was made to secure the 
permission of the War Department to extend the pier- 
farther North River. When this 


was refused, it was decided to secure the necessary 


earnest 


head line into the 


leneth by excavating into the foreshore, and a wide 
strip of land, extending the full length of the front 
age, was purchased at a P 

Whenever the further 
North River comes up for consideration, 


heavy outlay 

reconstruction of existing 
docks on the 
the question of length will again be agitated; and it 
i that 
found, by which the 
less than 900 feet So long as the 


hoped some way out of the 


erely to be 


future length 





mma will be 
may be set at not 
War Department is in its present state of mind, the 
of the pierhead 


possibility of securing an extension 


line one hundred feet farther into the river is very 
remote The War Department is the federal guard 
lat ! t United States It is its 
duty to see that no « hme is made upon harbor 
or waterway facilities in vate cor- 
porations or other local interest 

In its consideration of the encroac! ers 


and bulkheads upon the available width 

channels, and other waterways, the War Depart 
determine the line of just compromise betwe« 
docking itnterests and those of 


naturally 


the demands f local 
borne commerce, which 
of fairway as possible. In 
River at New York 
erhead lines of about 
that where the question 


the genera) w 
asks for as wide a 
of the fact that e North 
! r width 
cannot but feel 
‘ he future development of ocean steamships is at 
stake, the narrowing of this channel by the extension 
of the Manhattan pierhead line one hundred feet far- 
1! a matter which should eall for 
favorable consideration on the part of the War De- 
is true that the current in the North 


betw e¢ I 


er into the 


partment. It 
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River is at present inconveniently swift; but it is not 
conceivable that a reduction of the width of the chan- 
nel by about three per cent would have any material 
effect in 


If it be found 


this direction 

impossible to build piers of the de- 
big ships of 
piers which 


sired length on Manhattan Island, the 


the future will be 
the Dock Department is now building in South Brook- 


driven to use the new 


lyn, near the Bay Ridge Channel, of which there are 


six, ranging in length from about 1,200 feet to 1,832 


feet. Objections have been urged against the use of 


these docks by passenger steamships of the larger 


size, on the ground that the approaches would pre- 


sent certain difficulties of navigation. The more seri- 


ous objection, however, would be that of the travel- 


ing public, who would find the long journey from 


northerly por- 
In reply 
that 
will pass within 


Manhattan, and especially from the 
tion of Manhattan, a serious inconvenience 
to this the Dock 


the projected Fourth Avenue Subway 


Department points to the fact 


two blocks of the new piers. This, however, would 


make no provision for the transport of personal bag- 
gage. From practically every point of consideration 
of the traveling public and the steamship companies 


the piers for passenger traffic should be located either 
Manhattan Island If the 


further extension 


upon or opposite decision of 
the War 


into the river is unalterable, 


Department to permit no 


the city should seriously 


consider the possibility of securing the necessary 


length by excavation into the foreshore 

LIGHTER THAN AIR. 

We described in our last issue thé 
Zeppelin Il,” 
Bitterfeld 
ay, quite independently of the direction of the 
wind, and its return Fried- 
The perfection of the voyage was marred 


cruise of the 
monster dirigible balloon from its home 


on Lake Constance to near Leipzig, 465 
miles aw 
under its own power to 
richshafen 
only by an accident, which, temporary 
had been effected, did not the completion of 


Later dispatches report great skill, prompti- 


after repairs 
prevent 
the tour 
tude, and spirit on the part of Count Zeppelin in mak- 
ing repairs, the efficiency of the latter in enabling the 
balloon to reach home, congratulatory telegrams from 
the German Emperor and hosts of other friends on the 
success of a journey involving al] those features, and— 
six weeks required to restore the balloon to its former 
minute’s damage We are 


condition and repair one 


very far from wishing to depreciate either the ‘in- 
domitable spirit or the technical skill of Count Zep- 
pelin It is a very great teat so to construct an im 
mense gas bag as to navigate it continuously for 36 
atmosphere independ- 
ently of meteorologica! conditions. It is hardly less a 
5-mile gale and to be carried 
miles an hour 
shown by the 


hours, traversing 850 miles of 


feat to oppose it to a 


rate of only seven 


that the navigability 


backward at the 
We cannot deny 
Zeppelin II demonstrates the advantages of the 
rigid applied to that the ad- 
vantages of Count Zeppelin’s compartment system have 
limitation of damage to one sec- 
tion of the balloon and the rapidity of temporarily 
making sufficient repairs. We venture to think, how- 
ever, that the moral of this latest journey is not that 


type as balloons, nor 


been shown by the 


the rigid-type dirigible balloon represents the dernier 
cri in the conquest of the air, as all Germany appears 
to think 

Germany, we are told in private advices, is “Zep- 
pelin mad,” in a state of hysteria comparable to the 
British “Dreadnought” scare, and often at- 
tributable to France or America, The usually stolid 
worthily distinguished for the thoroughness 
rushing to sub- 


more 


Treutons, 
of their scientific investigations, are 


scribe hard-earned savings or unearned increment to 
airship companies or Zeppelin subsidies, and cannot be 
All other depart- 


neglected for 


tempted with gilt-edged bank stock. 
ments in the world of sport are 
aeronautics, and aeronautics from Switzerland to the 
Baltic mean Zeppelin dirigible balloons 

afforded by this dis- 
the subject a little 


Let us with the 


tance of time and 


perspective 
space, review 
more calmly 
Tests of the “Zeppelin I’’ made in March established 
satisfactorily the inventor’s claims that the airship 
could be landed successfully on the ground as well as 
on water. The balloon responded so admirably and 
swiftly to the steering apparatus, that the pilot was 
able to bring it down gently and gradually, even with- 
customary assistance of a file of soldiers to 
| it down by ropes for the last few yards. More- 
t demonstrated its ability to hold its course and 
ts descent in spite of sudden gusts or squalls. 


out the 


This | been a point of dispute between the advo- 
cates and t opponents of the Zeppelin system, and 
the former ored heavily on this point, since the 
motors and rudders were able to resist squalls or 


flurries of wind, whether the direction of the air cur- 
rents was horizontal or upward 

On the other hand, the hostile critics declared that 
if the motors were stopped or disabled, the airship 
would be at the mercy of squalls. And this conten- 
tion seems unfortunately borne out by the accident 
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which occurred under just such circumstances at the 
ciose of the brilliant flight of May 29th-3lst above 
referred to. 

The journey of the “Zeppelin I’’ to Munich on April 
Ist and 2nd was also highly successful from nearly 
every point of view, except that the rate of speed was 
not so great as had been hoped for. 
ble observation made was that the machine was able 
dynamically about 1,000 feet higher than 
it could do by the mere buoyancy of the gas. In all 
these trials the horizontal rudders worked admirably, 
swift ascent and descent 


The most nota- 


to ascend 


the consequent power of 
being one of the strong advantages. 

however, there has been 
persistent criticism of the Zeppelin system in military 
circles, and the military experts no longer favor the 
It is claimed that the 
equally good for 


In spite of these successes, 


Zeppelin craft for use in war 
Parseval dirigibles are 
scouting purposes, have made equally successful long- 
(this was before the achievement of 
have the great of being 
smaller, cheaper, and more easily transported. 

Count Zeppelin excuses the accident of May 31st by 
saying that a shower of rain had prevented his prop- 
erly reconnoitering the landing place selected for the 
understand is intended strictly for 


Gross and 


distance flights 


May 30th) and advantage 


balloon This we 
a war balloon, a duplicate of which was purchased for 
a large figure by the German government for military 
Are we to understand that the wars of the 
future are to be conducted only in fine weather, or 


that war balloons must remain indefinitely suspended 


purposes 


until suitable landing places can be reconnoitered? 


This seems to conflict 
bomb dropping by balloons 


with stories we have heard of 
right spying or 

The very triviality of the cause of the accident, the 
very nearness of the successful completion of a sen- 
sational trip, seem to us to emphasize the unrelia- 
1 The papers report a 


bility of the monster gas bag 


mass of aluminium stays tangled in the branches of 
the tree encountered—damage taking six weeks to 
repair. If this can be caused by a puff of wind the 


moment the controlling motors are stopped, it only 
confirms our opinion that the practicable military air- 
ship is not the rigid, semi-rigid, or non-rigid dirigible 
whatever the uses of any or all of the latter 
weather. “Trifles 
without con- 


balloon 
for pleasure excursions in selected 
light as air,” the poet speaks of; and 
demning painstaking and praiseworthy experiments as 
trifling,’ we maintain that nothing lighter than air 
is going to give us the ultimate solution of the prob- 
lem of mechanical flight, any more than we are lim- 
ited to materials lighter than water for navigation of 


the sea 


THE AWARD OF THE FOURTH-DIMENSION PRIZE. 

Prof. Henry P. Manning, of Brown University, and 
Prof. S. A. Mitchell, of Columbia University, the judges 
AMERICAN selected to pass upon 
Con- 


whom the ScrentTIri¢ 
the essays submitted in the Fourth Dimension 
test, have awarded the $500 prize given by an anony- 
mous friend of the ScrentTiIFIC AMERICAN to the essay 
written by “Essayons,” the pen name of Lieut.-Col. 
Graham Denby Fitch, Corps of Engineers, U. S. A, 
stationed at Duluth, Minn. 

The second best essay was that of “Incredulous Odi,” 
whose real name is Edward H. Cutler, of Linder Ter- 
The third best essay was written 
by “Platonides,” whose true name is F. C. Ferry, of 
Williamstown, Mass. The fourth best essay bears 
the pseudonym “Charles Henry Smith,” of Carl A. 
Richmond, Marquette Building, Chicago, Il The 
essays which were thus accorded second, third, and 
fourth place are honorably mentioned. The winning 

Lieut.-Col. Fitch will be published in the 
AMERICAN Of July 3. 


race, Newton, Mass. 


essay of 
SCIENTIFIC 

Neither the judges nor the 
name of the winner until the prize essay had been 
selected. Each contestant obliged to write his 
essay under a pseudonym and to place in a sealed en- 
velope bearing that pseudonym his correct name and 
These envelopes were held in the office of 
the Screntiric AMERICAN, and only the essays sent to 
the judges for examination. When a decision was 
reached and the prize awarded to “Essayons” the envel- 


Editor knew the real 


was 


address 


ope bearing that pseudonym was opened by the Editors 
and found to contain the name of Lieut.-Col. Fitch. 
The same procedure was followed in the case of the 
essays which were deemed worthy of honorable men- 
tion. 

Constdering the character of the subject, the inter- 
est shown in the contest has been astonishing. No 
less than two hundred and forty-five competitive 
essays were received, not only from American readers 
of the Screntiric AMERICAN, but from foreigners as 
well. The essay wrappers bore the postmarks of Tur- 
key, Austria, India, Australia, France, and Germany. 
Indeed, almost every civilized country of the world 
was represented. The contest was therefore chor 
oughly international, and it is no small gratification 
to us that an American army officer should have borne 
off the prize, and that all the contestants who were 
honorably mentioned should also be Americans. 
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ENGINEERING. 

The new British battleship-cruiser “Invincible” 
showed remarkable speed on a full-speed run from 
Queen's Ferry to Portsmouth, averaging over 28 knots 
and for a part of the run attaining very nearly 29 
knots 


Seven bids have been received for the foundation 
work of the municipal building to be erected in New 
York city near the Manhattan end of the Brooklyn 
Bridge. As the building will be twenty-five stories 
high, and the foundations must be carried to bedrock, 
the latter work will be costly, the lowest bid received 
being nearly one and one-half million dollars, and the 
highest upward of two and one-quarter millions. 


The city of London has increased from an area of 
0.3 square mile in the year 1200 to 117 square miles 
in 1908. At present the annual supply of water is 
about 82,125,000,000 gallons. Liverpool, which had an 
area of 0.1 square mile in the year 1300, covered 27.8 
square miles in 1905. Its present population is 793,- 
000, while the corporation water works provide a 
supply of 10,801,000,000 gallons to a population of 
907,000 people. 


The jubilee of the Suez Canal, work on which com- 
menced in 1859, took place on the 25th of April. The 
canal was opened for traffic in 1869, and at that date 
the depth of water was 26 feet. The present depth is 
about 3214 feet, and improvements are now going on 
which will bring it to 34 feet. The original width 
was 71 feet on the bottom, and this has been grad- 
ually increased, until at present the bottom width 
is 9714 feet. In 1870 there passed through the canal 
486 ships, whose gross tonnage was 654,914. Last 
year 3,795 ships used the canal, and their total tonnage 


was over 19,000,000 tons. 


The first tests of the McClean-Lissak automatic gun, 
said to be the largest automatic gun in the world, have 
recentiy been made over Lake Erie near Cleveland. 
The gun has been contracted for by the British gov- 
ernment for use in guarding the English Channel. 
It is mounted on an automobile truck, said to be capa- 
ble of conveying a supply of ammunition and a crew 
of ten men at the rate of 25 miles an hour on ordinary 
roads, and of wheeling into position and shooting be- 
fore ordinary artillery could be unlimbered. In the 
trials three-pound shells were thrown three and one- 
half miles at the rate of 250 per minute. 


A new railway bridge has just been completed by 
the Spokane-Portland Railroad Company, which spans 
the Willamette River just below Portland. The total 
length of this new bridge from opposite bank abut- 
ments is 1,762 feet. The total cost of the structure 
exceeded $500,000, and more than a year was required 
in which to complete the work. The superstructure, 
composed of structural steel, rests on five massive re- 
inforced-concrete piers faced with granite. The draw- 
span of this new bridge is 521 feet long from center 
to center of the end pins, and engineers claim that it 
is the longest drawspan in the world. The shipping 
of Portland is very extensive, and an immense draw- 
bridge is required to accommodate the many vessels. 


The dimensions of the power plant now being built 
for the construction of the Gatun locks, Panama, are 
characteristic of the great scale of the work on the 
canal. The building, 150 feet long, 77 feet wide, and 
48 feet high, will contain six water-tube boilers and 
three 1,500-kilowatt vertical steam turbines. During 
construction, it will furnish power for running cable- 
ways for the material wharves and for the cement 
rock and sand storage pile; for operating the concrete 
mixers; for running the cars which carry the concrete 
to the cableways; and for operating three 20-inch 
centrifugal pumps for the hydraulic construction of 
Gatun dam. When the canal is in service, the plant 
will be held in reserve to operate the locks and towing 
machinery, in case of failure of the hydraulic power 
plant ° 


Work is being rapidly pushed on the Manhattan 
Bridge, the fourth of New York city’s bridges span- 
ning the East River and the third largest suspension 
bridge in the world, in the hope of its completion 
before the beginning of next year. The first founda- 
tion caisson for the Brooklyn pier was sunk in Feb- 
ruary, 1902, and that for the Manhattan pier eighteen 
months later, the foundations béing completed in 
March, 1904. The first wire across the river was 
placed in June, 1908, and the four big suspension ca- 
bles were shown complete in the Engineering number 
of the Screntiric AmeRICAN at the end of last year. 
The stiffening truss, which incloses the roadway, was 
commenced in March last, the lower deck meeting in 
midstream a month later. Since that time the work 
has progressed so rapidly that the upper deck has 
been completed, and the approaches are expected to be 
ready by November. About 37,000 tons of material 
has been used, 3,000 tons for the towers, 8,000 for the 
ables, 18.000 for the suspended span, and 8,000 for the 
approaches. : 


Scientific American 


ELECTRICITY. 

A bill has been introduced in Congress providing 
that all steamships carrying over 50 passengers, and 
making trips of over 200 miles, shall be equipped with 
wireless telegraph apparatus. A fine of $2,000 shall 
be imposed in case of a violation of this measure. 

The American Railway Associatfon has voted to 
appoint a committee on electric working, which will 
be chosen by the president, F. A. Delano. The object 
of the committee will be to study the use of electric- 
ity in the operation of railways. This movement is 
significant of the progress of electricity in displacing 
the steam locomotive. 

One of the largest steel companies in Germany, 
namely, the August Thyssen Company, has decided to 
install electric furnaces of the Héroult type. Two of 
these will be set up at Deutscher Kaiser Works, and 
the other at Miilheim. The furnaces will be used in 
making rails for steel from Thomas converters. After 
these furnaces have been tried out, others will be in- 
stalled. 

A system of wireless telephony was recently tested 
by the French navy between the armored cruiser 
“Condé” and shore stations. It is reported that con- 
versation was carried on over a distance of 100 
miles. The inventors of this system are Lieutenants 
Jeance and Colin of the French navy. Their work is 
quite remarkable in view of the fact that in our own 
navy we have had difficulty in maintaining wireless 
telephone communication over a distance of 20 miles. 

Despite the favorable report of C. H. Merz to the 
Victorian Railway Commission, the latter has de- 
cided not to electrify the suburban steam railways of 
Melbourne, Australia. Mr. Merz was prominently 
connected with the electrification of the first steam 
railway in Great Britain, and it was his opinion that 
there would be no financial difficulties in the way of 
electrifying the Melbourne railway. However, the 
Commission has decided that better results would be 
obtained by overhauling and reorganizing the present 
equipment of the road, without making so sweeping 
a change as that of displacing steam with electricity. 

A new system of wireless telegraphy, known as the 
Lepel system, uses a very small spark gap but a very 
large current. The spark gap consists of two broad 
electrodes, which are separated by two pieces of paper. 
in the center of which a hole is punched. A succes- 
sion of sparks pass across the gap, and gradually burn 
away the paper. The action of the paper appears to 
keep the sparking points constantly moving, so that 
no are is formed. It is suggested that the products 
of combustion of the paper produce a gaseous atmos- 
phere about the electrodes, which is similar in many 
respects to the hydrogen atmosphere of the Poulsen 
system. 

A new system has been developed for the fixation of 
nitrogen from the atmosphere in which a very long 
and absolutely quiet arc is used. The air is brought 
into contact with the are not at right angles, as here- 
tofore, but in a spiral direction. The are is formed 
in a long tube. An iron electrode iS used at the bot- 
tom of the tube, while the upper end of the tube 
serves as the other electrode. This part of the tube 
is water-cooled. At the upper end the are rotates or 
gyrates about the tube, owing to the spiral flow of 
air. There is not the slightest danger of its coming 
in contact with the sides of the tube below the upper 
end. The air is warmed before being brought into 
contact with the arc by passing it through a series 
of co-axial tubes. The arc is started by means of a 
small electrode, which is brought in contact with the 
iron electrode. As the small electrode is withdrawn, 
the are forms between the iron electrode and the 
tube, and gradually works its way up to the top. In 
use the iron electrode oxidizes and very slowly burns 
away, but this is the only loss involved in the fur- 
nace. 

Some time ago mention was made in this column 
of a mercury-vapor are in which a quartz tube was 
used in place of a glass tube. This lamp possesses 
the advantage that the temperature may be raised to a 
much higher degree than would be possible with an 
erdinary tube, and thus the candle-power efficiency 
is much higher. The quartz tube in which the are is 
formed is provided with a cylindrical quartz vessel 
at each end, in which the mercury is contained. The 
lamp is started by tilting this tube, so that a stream 
of mercury will flow from one cylinder to the other, 
making a path for current, after which the tube is 
tilted back. The tilting of the tube is accomplished 
automatically by means of a magnet, and when the 
current flows through the tube, a solenoid opens the 
circuit of the magnet, causing the tube to tilt back 
to normal position. If there is any air in the quartz 
tube, the are will be extinguished when the tube is 
restored to normal position, and the tilting operation 
will then be repeated automatically until the mercury 
has been sufficiently heated to provide a mercury at- 
mosphere of a density necessary for maintaining the 
are. 
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SCIENCE. 

The Duke of the Abruzzi, at the end of April, climbed 
Mount Zozila (India) to a height of 10,500 feet during 
a fatiguing march of four days in a snowstorm. Zo 
zila is famous for its avalanches, one of which in 1908 
buried a caravan of forty natives. 

Syzygium jambolanum (the jambu! tree) is very 
plentiful on the island of Madura but is also found 
in Java, Its height is about 50 feet. The fruits are 
very much like cherries. They have the same color, 
the same size and about the same taste, but are a 
little astringent. The seeds are used in treating dia 
betes. 

India rubber under tensile stress contracts strongly 
when its temperature is raised. Work is done by its 
contraction at the expense of the energy of the heat 
Hence, accordiing to Prof. S. P. Thompson, ‘it would 
be possible to construct a thermal engine in which 
the working substance is India rubber, instead of 
steam or hot air, and operating by contraction, in 
stead of expansion, of the working substance. 

A curious property of neon is recorded by Prof. J. 
Norman Collie, F.R.S. Perfectly pure neon, wher 
inclosed in a glass tube with mercury and shaken, 
glows with a bright orange-red color As neon does 
this at ordinary pressures it appears to be different 
from other gases. When a silica tube is used and the 
mercury boiled in it, even at pressures of neon almost 
as high as atmospheric pressures, the mereury vapor 
glows bright green. 

A German medical journal describes five recent 
cases of injury inflicted upon the eyes by the rays of 
mercury vapor lamps. These cases, in connection with 
others previously reported, leave no room for doubt 
that the light of the mercury vapor lamps employed 
in therapeutics and for the illumination of factories 
and other buildings may injure the eyes, not only by 
causing conjunctivitis (inflammation of the lining 
membrane of the eyeball) but also by producing paraly 
sis of the retina. 

The severity and sudden changes of temperature of 
the past winter proved very destructive to the inmates 
of zoological gardens. Animals in captivity require a 
fairly uniform temperature. The zoological collections 
of Antwerp and Hamburg were decimated by the cold, 
and of 5,748 animals kept at Regent’s Park, London, 
1,737 perished. The reptiles, especially the smaller 
specimens, suffered most, although their quarters were 
heated with great care. The most important losses 
were those of two great snakes, a boa and a python, 
which died of pneumonia. Two giant tortoises from 
the Galapagos islands, one of which was two hundred 
years old, succumbed to the same disease 

In aGerman village an underground lead water pipe 
was found greatly corroded and perforated. Inveati- 
gation showed that the soil in which the pipe had 
lain was permeated by very impure water and ccase 
quently contained large quantities of ammonia, ammo 
nium nitrate, and other compounds, which had attacked 
the lead pipe, forming lead carbonate, nitrate, nitrite, 
and chloride. All of these lead salts, except the car 
bonate, are more or less soluble in water. The car 
bonate is insoluble in pure water, but soluble in water 
containing carbon dioxide. Iron pipes coated with 
asphalt should be employed for underground conduits. 
If lead pipes are used, they should be imbedded in 
asphalt. 

Hellriegel discovered, many years ago, that nitre 
gen is absorbed directly from the air by certain 
nodules, which are found especialiy in leguminous 
plants. An English scientist, Jamieson, has discoy 
ered another method of direct fixation of atmospheric 
nitrogen. He finds that numerous plants are covered 
with hairs which absorb nitrogen, convert it into aibn- 
men, and then wither and become absorbed into the 
body of the plant. By examining with a microscope 
series of sections which had been treated with re- 
agents which stain albumen, the migration of the ab- 
sorbed nitrogen could be approximately traced. The 
phenomenon is of very general occurrence among 
plants. Jamieson’s results have been completely con- 
firmed by experiments recently made in Hungary with 
various species of trees. 

The waste waters of cellulose factories contain or- 
ganic matter which is not in itself a source of polin- 
tion to streams into which it is thrown, but which 
may become noxious through fermentation The best 
method of preventing fermentation, according to Vo- 
gel, consists in diluting the wastes very freely. This 
may be accomplished by mixing together the ordinary 
wash water and the alkaline baths in which the raw 
materials have been boiled for ihe purpose of freeing 
the cellulose from other substances. The mixture is 
then thrown into the stream with violence in order 
to insure its rapid dissemination through the water. 
It is not necessary to neutralize wastes laden with 
sulphurous acid if sufficient dilution is secured, but it 
must be remembered that fish are killed by one 
part (by weight) of sulphurous acid in two million 
parts of water. 
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STUDYING THE DESERT PLANT BY EXPERIMENTAL 
METHODS 
An institutior 


movement in the 


tined to aid in the general upward 
West 


moreover, is the 


the only institution of its kind 


in the vorld Desert Laboratory. 


Established in 1903 at Tucson, Ariz., by the Carnegie 


Institution of Washington, the laboratory is devoted 


intimate study of the plants of the deserts and 


semi-arid regions 


It is situated in the midst of nearly 1,000 acres of 


land, which includes mountain, alluvial plain, and 


mesa, and is constructed of stones of volcanic origin 


gathered in its vicinity In the main structure are 


separate laboratories for the half-dozen investigators 


conducting there, and a glass experi 


investigations 
mental house 
Lab 


paper is impracticable 


the work of the staff of the Desert 


‘o describe 


oratory adequately in a short 


since it includes so fields of botanical interest 


many 
Broadly speaking, the men at the laboratory are busied 
with the problems that involve the movements, physio- 
ygica tivities, structure, and characteristics which 


differentiate 
regions 


desert plants from those of more humid 


Jetween the plants of our arid tracts and those with 
guif. No 


usually prevail 


which they are most familiar, lies a wide 


desert tree, in the conditions which 
attains a height or extent half so great as the trees in 
the eastern forests. None forms shade. As a rule they 
are not closely associated, but grow more or less widely 
Many of the shrubs are 


none has 


separated from one another 
Like the 
certain of them have no leaves at all, and many 


small trees, large leaves In- 


deed 
are provided which to store against 


with organs in 


times of need necessary supplies of water. Such char 


acteristics argue reaction through great time to a pe 


culiar environment, of which a leading characteristic 
is {tittle rainfall 
Time was when the study of botany meant a study 


of plants as representing different species. At present 
stress is placed on the structure 
and various activities of plants, 
and the relation of these to the 
environment. Apparatus is de- 
vised with which to measure and 
of these activi- 
factors 


record as many 


ties and environmental 


cs.) as is possibie or desirable. Ex- 
cy perimental work of this kind is 
i largely in evidence at the Desert 

AN. Laboratory 

4 i . 
Pe f---5 The most vital as well as the 

A f A 4 ‘a 2 e 

% 2 most interesting relationship of 
—~ desert plants to desert environ- 
| ment is the water relation 
i Many cactus seedlings, for ex- 
ample, form storage organs, 


which later are lost, while other 


species have, either above the 


ground or below, reservoirs, 
which they retain throughout 
their lifetime Many cacti, 


which are desert plants par ez 





porous clay thimble and cellence, respond to a better water 
a reservoir of water As . . 
the amonut of water in supply by absorbing rain water 


the reservoir is measured, with such eagerness that the ef- 
in the distended 


after 


any lowe by reason of 
evaporation from the sur fect 
face of the thiml can 
be accurately known 


is shown 
body within a few 
the commencement of the down- 


hours 


giant cactus adjusts itself very nicely to 


The plant has a 


pour The 
varying amounfs of absorbed waiter 
columnar body, which may reach a height of ten feet 


branching, in which body water is stored. In 


long drought the flutings of the trunk be 
the body 


before 
periods of 
come drawn together by the drying out of 
and 


This 


When the rains return, the body fills with water, 
the flutings are forced farther and farther apart 

device prevents the tearing of the delicate tissues which 
store up the water, and which lie just under the heavy 
cuticular covering. The rapid absorption of water, and 


the advantage from slight rains, is made possible by 


the superficial character of the root system, which con 


stitutes one of the most pronounced adaptations to 
desert conditions 

In times of plenty desert plants are profligate of 
water—and give it off, with lavish dis 
The rate of 
evaporation falls as the rainy period recedes until the 
water loss in certain plants is practically nil. But 
delicate apparatus, sensitive toafew milligrammes, has 
devised by which evaporation can be detected, 
even if very slight, and its amount estimated. Such 
an apparatus, which can be used on a plant repeatedly 
is shown in the accompanying figure. 
The phases of the environment, which are being ac- 
the Desert are the 
il, the relative humidity of the air, the rate of 
evaporation, the temperature of the air, and the tem- 
perature of the soil taken at various depths 
humidity is continuously recorded by a 


At times the humidity of the air is ex- 


their treasure 
regard of consequences, to the thirsty air 


been 


without injury 


eurately recorded at Laboratory, 


rainf 





The relative 
hydregraph 
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is increased surprisingly by a very 
This higher humidity may at timeg 
be the deciding factor in the life of a plant, even 
though the precipitation is too little for direct benefit. 
The rate of evaporation is determined by the atom- 
eter, which, when graduated, gives the amount of evap- 
oration directly. By the use of this instrument the 
rate of evaporation at various localities in most of the 
in this country has recently been studied in co- 


tremely low, but 


slight fall of rain. 


States 

















Root system of a cactus (cholla), of which the shoot has been removed, 
| roots, which are useful to the plant in 
rn the absorption of water, even if the rain is but a slight one, 
horing roots. Most cacti are well provided with 


g roote 

operation with the Desert Laboratory. These results 
have been used for comparison with the rate of evapora- 
As an illustration of the differences in 
habitats of plants, the 


tion at Tucson 
rate which obtain at different 
following may be cited: For the ending June 
2rd, 1907: Tucson, 289 cubic centimeters; Raleigh, N. 
C., 126 cubie centimeters; Orono, Me., 123 cubic centi- 
Burlington, Vt., 112 cubic centimeters. The 
differences in evaporation rate between sunlight and 
shade, and on different sides of a hill, or different ex- 


week 


meters; 


posures in a gulch, are surprisingly great, which fact 
is an important, if not the deciding factor in determin- 
ing what plants will occupy such a variety of habitats 
and exposures. 

The temperature of the soil is recorded continuously 
At the Desert Lab- 
give the 


by means of the soil thermograph. 
there are two thermographs 
temperature of the soil at the depth of 6 and of 12 
inches, and one so placed that the temperature at a 
depth also is recorded. A study of the 
records shows that regular range, 
which during settled weather varies little in the ampli- 
days together, but that the 


oratory which 


much greater 
there is a daily 
tude of its fluctuations for 


change, such weather or rains, 


lowers the curve decidedly, and may 


advent of as cloudy 
greatly alter its 
In summer the 6-inch thermograph usually 


than the deeply 


character. 


higher temperatures more 


winter the opposite is frequently 


records 
placed one, and in 
the case. The temperature of the soil is of great mo- 
ment to the plants, since their power to absorb water, 
provided there is water in the soil available for absorp- 
tion, is directly influenced by the changes in the soil 
temperatures. Generally, higher temperatures favor 
water absorption, while lower temperatures retard it. 

The Desert Laboratory studies show that, aside from 
plants that inhabit the river flats, all desert plants de- 
pend on surface water for their entire supply. This 
is exactly opposite to the prevailing opinion, and ex- 
plains the imperative need of the special adaptations 
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Apparatus for determining the smount of water lost from a plant by 
evaporation from its surface The apparatus consists of a delicate hy- 
grometer and thermometer, and a bell glass which covers tightly both the 
hygrometer and the plant A shade is employed to avoid high tempera- 


tures in the bell Post-like projections in background are large cacti. 
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of the plants in relation to water absorption and reten- 
tion. 

In addition to investigating the environment of the 
desert plants, and their response to their environment, 
the Desert Laboratory has launched researches on a 
broader scale on the movements of plants of the arid 
regions and on the exact effects of acclimation. The 
paths of migration which the plants of southern Ari- 
zona probably followed are being studied, and the nat- 
ural introduction of plants into the Salton Basin, as 
the sea recedes from its shores on drying, is being 
watched with great interest. This latter investigation 
into the facts which attend the of the 
plants into an area of over 400 square miles in extent, 
one of Nature’s largest experiments, will extend over a 
long series of years, and will be of great importance in 
actually demonstrating the paths of plant migration. 

The remote ancestor of each desert plant lived under 
humid climatic conditions in whatever portion of the 
world it may have grown. That ancestor had a form, 
a structure, and activities quite similar to plants living 
under such conditions at this day. In the long 
stretches of the past, portions of continents became 
arid, and accompanying this gradual drying out, the 
plant inhabitants were gradually changed so that they 
could endure the increasing aridity. How have the 
plants been able to do this? Were it not for modern 
methods of investigation, this question could never be 
answered. With the principle of experimentation to 
aid, the direction toward the solution is not difficult 
to find, although the road may be rough. One method 
of attempting the solution of the problem is that of 
transporting a plant from one condition of life to an- 
other condition, as from a more moist to a less moist 
habitat, or vice versa, and noting the effects. This 
precise study on acclimation is being undertaken at 
the Desert Laboratory on an extended scale. Gardens 
are being planned, and are located under very diverse 
conditions, such as desert and mountain and seaside, 
where plants are introduced from a great variety of 


movements 





Semi-diagrammatic sections through the trunk of a giant cactus taken 
reading from the left) 144, 5, and 8 feet above the level of tne ground 
The cactus stem is strengthened by the outer rind. which is very heavy, 
and the inner bundle of canes, which is the water conductive tissue, 
Between these two regions lies the tissue in which water is stored in large 
quantities in times of plenty against times of need, 
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Soil thermograph. Instrument with cover removed. The bulb, A, 
capillary tube, C, and expanding chamber, D, are filled with kerosene, 
On the top of the expanding chamber is the writing aud adjusting device, 
E to I, which records by a pen on the cylinder. K, which is driven by 
internal clockwork and revolves once a week, the fluctuations in volume 
of the kerosene in the large bulb. This is the temperature of the place 
where the bulb is located, 


localities and are being studied with care. Such a 
garden laboratory located at Carmel-by-the-Sea, Cal., 
where acclimation researches will be carried on, has 
lately been presented to the Carnegie Institution by 
the Carmel Development Company. It is at once the 
most northerly and westerly extension of the acclima- 
tion stations. - 
No Airship Coast Defense. 

Our readers will doubtless recall the startling an- 
nouncement recently made im the daily press of a con- 
templated coast defense airship division of the United 
States army. Whether or not the newspaper accounts 
sprang from the brain of some Washington reporter 
who found affairs in the Capitol so dull that he felt 
impelled to create news, or whether some army officer 
expressed the hope that some day a coast defense air- 
ship division would be formed, an expression which 
served as the basis of the elaborate newspaper reports, 
we cannot say. At all events correspondence with the 
War Department for the purpose of verifying the re- 
port has brought forth a complete denial. We are as- 
sured by a prominent officer of the Signal Service that 
there is no truth in the report that efforts are being 
made to form a coast-defense airship division. 


i, 


An automobile truck recently saved Camptown, Pa., 
from threatened total destruction, its chauffeur making 
an emergency run to Wyalusing and bringing back 4 
fire engine with its entire crew of twenty-three. 
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IMPROVEMENTS IN THE DE FOREST SYSTEM OF 
WIRELESS TELEPHONY. 
BY WALTER KENDALL. 

The practical development of wireless telephony 
stands to-day in very much the same position as did 
wireless telegraphy ten years ago. At that time Mar- 
coni had demonstrated that messages could be sent 
with ease across tle English Channel and over in- 
tervals of the ocean, vut the practical use of the sys- 
tem was then indicated rather than proved. To-day 
wireless telephony has been developed by a number 
of inventors, so that in the United States and Europe 
there are various systems established. As yet, in 
spite of successful experiments and long-distance 
tests, none may be said to have achieved commercial 
success over any extended length of time. The United 
States government, after preliminary use of instru- 
ments on war vessels and at seacoast forts, is still 
considering the adoption of a suitable system of wire- 
less telephony for its military and naval establishment, 
and it demands that inventors undertaking to furnish 
wireless telephones to the government shall be able 
to guarantee distinct communication for 100 miles 
Bids have been submitted to the Navy Department by 
several inventors and companies according to the 
specifications announced, but as yet no decision for a 
general system has been made 
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permit of the control of the wave length and a tuning 
of instruments far more perfect than previously has 
been achieved. 

















De Forest portable apparatus for wireless telegraphy. 
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The De Forest system makes use of rapid oscillations 
produced by an are. In the improved apparatus it has 
been possible to eliminate the atmosphere of the flame 
of an alcohol lamp once deemed essential. There is 
used as a receiving device the “audion,” an exhausted 
glass bulb in which advantage is taken of the ioniza- 
tion of the rarefied gas contained and the change of 
resistance upon the passage of rapid oscillations. An 
ordinary carbon telephone transmitter is used in the 
circuit, and this acts to vary the intensity, not the fre 
quency of the waves, as in the case of the ordinary 
wire telephone. The tuning devices not only secure 
greater secrecy, but also can be arranged to produce 
the clearest possible conversation. In ordinary use a 
current of about 500 volts is used to supply the are, 
and this can be furnished either by a dynamotor or by 
a special generator driven by an oil engine. But it is 
not always necessary to have such an amount of 
power, as a storage battery such as can be carried 
in an automobile or on the back of a mule will supply 
power enough for conversation over comparatively 
short distances. 

Such installations suitable for military or other 
temporary purposes are shown in the accompanying 
illustrations It is also feasible to locate these low- 
power stations on small sailing yachts or other crati, 

so that one need never be 





by the government. 

Dr. Lee de Forest, follow- 
ing the experiments which 
resulted in the equipping of 
the Atlantic battleships with 
instruments suited for com- 
munication over compara- 
tively short distances, has 
continued his researches and 
experiments, and now on the 
Great Lakes there has re- 





cently been put in operation 
by the Great Lakes Radio- 
Telephone Company a num- 3 2g 
ber of stations designed to 
carry on communication be- 
tween each other and with 


telephonic communication be- 


passenger steamships. Clear {i} 
LI 

: : } 
tween Chicago and Milwau- 


kee, a distance of some 90 | 


miles, has been established bd 
and maintained, and _ the 
ne large steamers “United 
States” and “Theodore Roose- 








velt,” as well as other lake 
craft, have been equipped with 
apparatus which enables them 
to maintain communication 
with the shore throughout 
their trips, this having been 
successfully accomplished up 
to some 45 miles. 

The Great Lakes Radio- 
Telephone Company now 
maintains stations at Chi- 
cago, Michigan City, Milwau- 
kee, Toledo, and Cleveland, 




















without direct telephonic 
communication s0 long as 
the range of distance is not 
exceeded. In connection with 
the De Forest apparatus for 
wireless telephone, there are 
wireless telegraph instru 
ments for which the un 
damped waves produced by 
the arc are quite as suitable 
as for the transmission of 
the human voice. The trané- 
mitting device, which is 
known as the “chopper,” per- 
mits ordinary telegraph sig- 
nals to be sent with a key 
by interrupting the waves, 
and when received these sig 








Radio-telephone and telegraph used with an automobile. 


nals are rendered audibie by 
means of a “buzzer,” so that 
the attention of the operator 














is attracted at once. The or- 
dinary calling signals of the 
De Forest system are one of 
its strongest points, for in 
this way it can be used bys 
any person on a steamship 
or other station, and does not 
require a trained operator 
with telephone at his ear con- 
stantly on watch. In other 
words, anyone in the pilot 
house or wireless apartment 
is warned by an audible sig- 
nal to take down the re- 
ceiver and listen for tf! 
message transmitted 

The recent developments in 








all with towers of suitable 
height to carry the antenna, 
and stations at other places 
along the shores 


Steel tower for carrying the 
antenna at the Cleveland station. 





of the lakes are 
in progress of 
construction, so 
that the ships 
will constantly 
be within range 
of a central sta- 
tion for hand- 
ling telegrams 
or telephone 
messages over 
the land wires. 
The De Forest 
System as in- 
Stalled at these 
Stations makes 
use of the fund 
amental fea- 
tures of the 
standard navy 
wireless tele- 
Phone apparatus 
which has been 
described in 
the § Screntiric 
AMERICAN of 
September 28th, 
1907. But at 
the same time 








military use. 


the Great Lakes experiments 


Portable radio-telephone and telegraph outfit designed for include the invention of a 


device which will enable the 
wireless tele- 
phone to bt 











used in con 
nection with the 
ordinary ltand 
wire system, and 
this form of mi 


crophonic re- 
peater has 


worked satis- 
factorily in pre 
liminary trials 
In fact, the in- 
ventors believe 
that it doubtless 
will be possible 


to use wireless 


for long-dis- 

iT ‘ a 
then 

ige lirecti to 


an ordinary wire 
line. This wouid 
insure economy 
and advantages 
to the present 
efficient distri. 
bution system. 
In connection 








there have been 
introduced sev- Portable radio-telephone for com- 


eral improve. municating over short distances. 


Ments which 


with the wire- 


Dr. Lee De Forest, inventor of the radio-telephune, in bis less _ teleplione 


Jaboratory. 
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(Cont. on page 
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DEVELOPMENT OF THE TRANSATLANTIC STEAMSHIP 


On Jul it 
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at " 1 eparate propelle These ve el were not 


ol the first of their type but were unprecedented 


in size and in the richness of their appointments 


They were 60 feet long. 63 feet broad. of 15,000 tons 


displacement, and their engines o 


drove them across the Atlantic at a 


speed of about 20.7 knots. They went into service in 


ISN4 
The first vessel to cross the Atlantic at 


knots was the twin-screw ship “Lucania,” 


19,425 


horse-power enabled 


over 


620 feet in length and of tons displace 


ment, whose engines of 30,000 


her to make a crossing from New 
town at a speed of 22.1 knots. She was placed in 
service in 1893 

German companies in im- 


The part played by the 


20,000 horse-power 


sustained sea 


a speed of 


York to Queens- 


TUNE 109, 10900. 


a new type of ship of moderate speed and of large 


cargo and passenger carrying capacity. A good type 
(1901) of the White Star 


Line, a 16-knot vessel of 37,700 tons maximum displace. 


ship of this era is the “Celtic” 


ment In 1903 the North German Lloyd put in sery- 
ice a magnificent ship, the “Kaiser Wilhelm I1,” 706 
feet in length, 72 feet in beam, which, in the early 
years of her service, crossed the Atlantic at a speed 
of slightly over 23% knots 

During the 
cating engine was giving such fine service in the 
flyers, the Hon. Charles Parsons in Eng- 


period in which the twin-screw recipro- 


transatlantic 
land had been steadily developing a new type of ma- 
turbine. Ags 
compared with the reciprocating engine, it had shown 
marked superiority, except in the matter of coal con- 

sumption at low speeds. 

It was lighter, more 


rine motor in the form of the steam 





Knots + 8.5 14.5 


economical in coal con- 
7 ee sumption, and required 
staff, 
and its advantages were 
particularly manifest 
Displace when the 


90 f su) ft Deck less engineering 


ship was 
driven at its highest 
speed. 


jSpeed it When the Cunard Com- 
25.70 *21 Knots. 
| pany 


7 


sustained sea 


70.000 "i 





determined to 
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LENGTH | 
| Overace| 
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FPrET 


900'~+ 


890° 


58 feet in depth, and of 
28.000 tons normal di 

placement vhose com 
wheel and 


paddie 


engines drove 
at i maximum 


14 knots, 





speed ot 


knots ee 


Although commer 


being 
suffident pas 
senger nor freight 
traffic to keep her regu 


ed it a 


‘ 


' 
’ 





larly 


profit the later trend 


& 
is) 
° 


’ 


of shipbuilding has 


oe ane! We 


shown that Brunel was 


BRITTANA 


ealiv ind ir his con ; ’ 


both theoreti 


> ed = 


method Now * 


world’s trade 





has developed suffi 


tently to warrant its 


construction, the big 
hip is found to be the 
most profitabl The 


great the size of the ! 


cot | lca 
of earrving i ton of i] 


i 
freight a given d | / sian clita 


Ane 


ship, the less the 
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tance. Moreover, in his 
construction Brunel 
antedated our n 
Shipbuilders by using 

the cellular system of construction and steel decks 
introduce the longitudinal girder 
method, which, during the past few years, has been 
nava irchitects with a view 


te ar tronger construction and one better 


built in 1862, is a good type vesse f t t date She 


was 337 feet in length, and maintained a sea eed of 


about 14 knots From this time on, all transatlant 


steamships were driven by single-screw propeller 
There was a rapid increase in size and horse-power 
until the mum for single-screw ships was reached 
in 1884 ships “Umbria” and “Etruria” 
ere launched els, 525 feet in length and 
vided 


veloped on a single 


96 knots In speed, were | with engines of 


power, which w le 


difficulty in securing reliable propeller-shaft 
large horse- 
with 


twin 


forgings of sufficient size to carry the 


power of modern transatlantic liners oupled 


the many secured | the use of 
screws ed 1 ! 
Paris ind the “City of New Yor 


were provided with two triple-expansion engines, each 


onstruction of two vessels, the 


“City of which 


* This is the contract horse-power and speed 


GROWTH OF THE TRANSATLANTIC STEAMSHIP FROM 1840 TO 1911. 


proving the transatlantic steamship record has been 
a brilliant one. The first ship to surpass the mark 
Lucania” was the “Kaiser Wilhelm der 
This 


set by the 

Grosse,”’ 1897, of the North German Lloyd Line. 
handsome vessel was the first to carry the four fun 
nels which are now characteristic of fast ocean liners. 
21,000 tons displacement, 


She was 649 feet long, of 


and her engines of 31,000 horse-power sufficed to 
carry her from Sandy Hook to Plymouth, under favor- 
able conditions, at an average sea speed of 23 knots 
exceed the “Great 
of the White 


which made her appearance in 1899 


The first ocean steamship to 
Eastern” in length was the “Oceanic” 
Star Company 
She is 705 feet in length, 32,500 tons maximum dis 
pla ent, and she has made the transatlantic voy- 
we a speed of 20.7 knots. 

The first ship to take the record from the “Kaiser 
Wilhelm cd Grosse” was the “Deutschland” of the 
Hamburg-American Line, which came out in the year 
1900. She was remarkable for the great power of 
her engines, which, in the second year after her appear- 
average of 37,500 horse- 


ance, when indicating an 


power, earned for this ship the distinction of being 
the first to cross the Atlantic at an average speed of 
23.5 knots 

During these years, transatlantic passengers began 


to show in a very marked way their partiality for 


| CEL7/c | WILHELM 
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Se QU DRUPLE me TUPLE Serpent 


build two transatlantic 


LENGTA 
OVERALL ships of a_ size and 


speed far 





exceeding 
afloat, they 
install the 
engine and 
drive the ships at 24% 


anything 









decided to 
“J turbine 
knots sustained sea 
speed with 68,000 horse- 
power developed on 
four shafts. The out- 
Joo’ come of this was the ap- 
pearance in 1907 of the 
“Lusitania” and “Mau- 
retania.”” These vessels 
60d are 785 and 790 feet 
long, 88 feet beam, and 
at maximum draft dis- 
place 45,000 tons. Both 
ships have made pass- 
ages at an average 
speed of over 25 knots, 
and at the present writ- 
' ing, the record is held 
by the 
which has 


“Mauretania,” 
crossed to 
the eastward in four 
days, eighteen hours, 
and eleven minutes, at 
an average speed of 
25.7 knots. It is ex- 
pected that during -the 
present summer, under 
favorable conditions of 
wind and weather, this 
’ ship will make the trip 
at an average speed of 
26 knots. 

, When the great Cu- 
boats 


nard turbine 











made their appearance 
Screw ~ R&Ciprockine it was predicted that 
OC1.AM My, they marked the limit 
of dimensions, and that 
they never be 
surpassed in size or 
speed. In they 














would 


speed 
probably never will be surpassed, at least until some 
lighter and more economical form of motive power, 
such as the producer-gas engine, has been developed for 
high-speed transatlantic work. In size, however, they 
are destined to be greatly surpassed, as our front-page 
diagram shows, by the “Olympic,” which is now under 
construction at Belfast for the White Star Company. 
Although this vessel will probably not be in service 
for two or three years, we are enabled by the courtesy 
of the company to present the accompanying outward 
profile, or side view, and cross section, which have been 
furnished from Harland & Wolff, the builders. These 
truly enormous vessels (the sister ship will be named 
“Titanic”) will be 890 feet in length, 92 feet in beam, 
and 64 feet in molded depth. The extreme height of 
the ship from keel to roof of pilot house will be 105 
feet. In general appearance the “Olympic” will not be 
unlike the “Mauretania.” She will have four ellipti- 
cal funnels, each 28 feet in diameter. Her freeboard 
will be somewhat greater, being about 52 feet at the 
bow, 45 feet to the level of the main deck, 62 feet to 
the boat deck amidships, and 42 feet at the stern. A 
striking novelty will be the provision of a single pole 
mast forward of the bridge. At 35 feet draft the roof 
of the pilot house will be 70 feet above the water. 

No attempt will be made to emulate the speed of 
the famous Cunarders, the 45,000 horse-power engines 
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being sufficient, calling for 21 knots sea speed. To 
gecure this, the ship will be provided with combined 
reciprocating and turbine engines, consisting of two 
reciprocating engines driving the wing propellers, 
which will exhaust into a low-pressure turbine driv- 
jing the center propeller. In point of displacement the 
“Olympic” will greatly exceed the “Mauretania.” Her 
speed being so much less, it is not necessary to give 
the hull such fine lines, and therefore her model will 
“fill the block,” as the naval architects say, more 
fully. On her maximum draft of 37% feet she will 
displace about 60,000 tons, as against a displacement 
of 45,000 tons on the same draft for the “Mauretania.” 
> +0 + 
The Indianapolis Balloon Haces, 








Nine balloons were cast loose on June 5th at In- 
dianapolis, and sailed off due south, six of them com- 
peting in the National Distance Race for the trophy 
of the Aero Club of America, and three for the cup 
offered by the Indianapolis Aero Club to the pilot 
and his aid who remained aloft longest. 

The entries in the Indiana endurance race were the 
following: Dr. H. W. Thompson and W. E. Mast in 
the balloon “Ohivd”’; Dr. G. Link and J. R. Irwin in 
the balloon “Indianapolis”; and C. A, Coey and John 
Bennett in the balloon “Chicago.” The endurance race 
was won by the “Indianapolis,” which remained in 
the air 22 hours. The “Chicago” was second, and 
the “Ohio” third. The “Chicago” landed at Scottsville, 
Ky., and the “Ohio” within 40 miles of the starting 
point and within two hours after having started. The 
record for endurance is held by Alfred le Blanc of 
France, who remained in the air 44 hours in the Inter- 
national Race from St. Louis, October 21st, 1907, for 
the James Gordon Bennett Cup. Hence this year’s 
showing is by no means remarkable. 

The National Race was won by John Berry and John 
McCullough, of St. Louis, in the “University City,” 
the distance covered being 380 miles. Next came the 
“New York,” 357 miles; the “St. Louis,” 321 miles; the 
“Indiana,” 264 miles; and the “Hoosier,” 234 miles. 
The course taken by all the balloons was almost di- 
rectly south. There was a narrow belt of calm air 
30 miles wide. The contestants who became en- 
trapped in this belt lost the race. Indeed, Baldwin 
and Walsh in the “Hoosier” said that for a long time 
they stood practically still in the air, and that they 
could see the shadow of their balloon motionless on 
the field far below them. The individual experiences 
of the balloons are as follows: 

The “New York.”—The “New York,” manned by A. 
Holland Forbes and Clifford B. Harmon, made its long 
flight as a result of going to a high altitude—about 3 
miles—and taking advantage of a north wind that 
was blowing there. The balloon sailed in an almost 
direct southerly course from Indianapolis until it 
nearly reached Linton, Ala., where it was caught by 
a wind from the east and sailed west to Guin, Ala., 
and thence in a northwesterly course to Corinth, Miss. 
(357 miles), where a landing was made, since the 
balloon was again traveling northward and shortening 
its distance from Indianapolis. Only about half the 
ballast was used. The balloon was in the air 25 hours 
and 10 minutes. Mr. Forbes suffered considerably 
from the heat during his sky voyage. His face was 
blistered. The heat which marked the first hundred 
miles from Indianapolis gave way to extreme cold as 
higher altitudes were reached. Eventually, both balloon- 
ists were obliged to wrap themselves in heavy blankets. 
Eighty miles north of Birmingham, Ala., the balloon 
was fired upon by a farmer, a wanton act that cer- 
tainly should be punished. 

The record made by the “University City” falls far 
below the distance record held by Oscar Erbsloeh of 
Germany, which was made in the James Gordon Ben- 
nett Cup race of October 21st, 1907, the distance cov- 
ered being 852 miles. 

The “University City.”—The “University City,” with 
John Berry and P. J. McCullough on board, landed 
six miles southeast of Fort Payne, Ala. ‘ About 380 
miles were covered without particular incident. Chat- 
tanooga was passed at an altitude of about 10,000 feet, 
at which height the temperature was 39 degrees. In 
the neighborhood of Fort Payne the current was lost. 
In an effort to regain the upper current several sacks 
of sand were thrown overboard. Three hours were 
thus lost in a vain attempt to reach a favorable layer 
ef air. Realizing that further effort would be fruit- 
less, a landing was effected southeast of Fort Payne. 
This balloon was an old one, and it attracted very 
little attention at the start. The “New York,” on the 
other hand, is a new balloon built by Capt. Baldwin. 

The “St. Louis.”—The “St. Louis,” manned by A. R. 
Lambert and N. E. Honeywell, landed at Blanche, 
Tenn., after covering 321 miles. No detailed account 
of its experiences is at present available. 

The “Hoosier.”—The “Hoosier.” manned by Capt. 
Baldwin and Charles Walsh, landed at Green Brier, 
Tenn. The balloonists were eaught in the 30-mile 
Strip of comparatively calm air to which reference 
has already been made, and tried hard to find a favor 
able current. They frequently dropped low in *he 
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hope of catching a breeze. Finally their anchor caught 
in a tree, and as they were unable to free themselves 
in the 15 minutes allowed, they landed. 

The “Indianapolis.”"—The balloon “Indianapolis,” 
manned by Dr. G. Link and J. R. Brown, won the 
endurance race, landing at Westmoreland, Tenn. Dr. 
Link maintains that he could have remained longer 
in the air, but, knowing that the “Ohio” had come 
down soon after the start, and seeing the “Chicago” 
descend near the Kentucky-Tennessee line, he felt no 
incentive to remain any longer in the air, particularly 
since it would have been impossible for the “In- 
dianapolis” to have made a record against the start- 
ers in the National Race. As in the case of the other 
contestants, much suffering was caused by the in- 
tense heat. 

The “Chicago.”—The “Chicago,” manned by C. A. 
Coey and John Bennett, landed at Scottsville, Ky. 
The “Chicago” was by far the largest balloon that 
took part in the contest. When inflated the balloon 
measures 67 feet in diameter, so that its circumfer- 
ence is more than 200 feet. It requires 120,000 cubic 
feet of gas to inflate the bag fully. The balloon has a 
flight of more than 500 miles to its credit under favor- 
able circumstancés. 

The “Cleveland.”—The balloon “Cleveland,” piloted 
by A. H. Morgan and J. H. Wade, Jr., came down at 
the beginning of the race because of a leak. It was 
overhauled by Leo Stevens, who discovered that the 
balloon cloth had been ripped. Mr. Morgan and Mr. 
Wade knew that the balloon leaked and attributed the 
leakage to faulty stitching. 

The “Indiana.”—C, G. Fisher and G. L. Bumbaugh, 
who manned the balloon “Indiana,” disqualified them- 
selves because they touched earth twice before they 
made their final landing at Dickson, Tenn. Their 
water was unfit to drink and in a temperature of 110 
degrees they preferred to quench their thirst to win- 
ning the race. Hence they descended. Had not the 
“Indiana” disqualified herself by touching earth she 
would have broken the American endurance record, 
which, as before stated, is 44 hours. Mr. Fisher also 
reports an experience similar to that of Mr. Forbes. 
A number of farmers began firing upon the balloon 
in Brown County, Ind., and the balloon had to run a 
regular gauntlet of guns down to Tennessee. 

The “Ohio.”—The “Ohio,” manned by Dr. H. W. 
Thompson and W. E. Mast, landed 35 miles from 
Nashville because of lack of ballast. The trip seems 
to have been uneventful. 

Taken as a whole, both balloon races were not par- 
ticularly exciting and produced no new records. Four 
of the nine contestants landed inside of the first eigh- 
teen hours. Perhaps this indifferent showing may be 
largely attributed to the quality of gas at Indianapo- 
lis. Indeed, some of the pilots have not hesitated to 
declare that their early landings were due entirely 
to poor gas. 
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The Current Supplement, 

The current SurprLement, No. 1746, opens with an 
article by Day Allen Willey on a new type of Great- 
Lakes ore steamer. Dr. A. Wagner writes on the 
greatest altitudes attained by unmanned sounding bal- 
loons. Prof. Edgar L. Larkin shows the impossibil- 
ity of signaling to Mars. E. S. Frash contributes an 
excellent discussion on testing gas engines and mo- 
tors. In an article entitled “A New System of Wire- 
less Telegraphy,” Count Arco describes the new Tele- 
funken system, which is a compromise between the 
spark and the are systems. Glass building bricks 
is the subject of an article which will probably inter- 
est engineers and architects. S. Leonard Bastin con- 
tributes an excellent copiously illustrated popular 
essay on giant leaves. Prof. F. R. Moulton writes on 
possible changes in the form and dimensions of the 
sun. Interesting researches concerning the action of 
bodies on a photographic plate in the dark have been 
carried on by Dr. William J. Russell, F.R.S., with met- 
als, woods, juices of plants, etc., most of them show- 
ing the curious property of acting on a sensitized plate 
in the absence of light. These experiments are de- 
scribed by the English Correspondent of the Scientiric 
AMERICAN. The new science of metallography, which 
may be briefly described as microscopy applied to the 
study of metals, is discussed by Walter Rosenhain. 
The usual engineering notes, electrical notes, and 
trade notes and formule will be found in their accus- 
tomed places. 

—- — + Oem t— 

Saponification under pressure can be effected very 
rapidly and there are other theoretical arguments in 
its favor, but the process is hardly practicable in com- 
mercial soapmaking. As much soap can be made in a 
large open vessel as in a smaller closed autoclave, in 
the same time and at a much smaller cost. As satis 
factory results are currently obtained by open-air 


saponification with alkaline carbonates, there appears 
to be no advantage in the introduction of saponifica 
tion under pressure, especially as the high tempera 
ture employed in that process (200 to °20 deg. F.) 


may injuriously affect the color of the soap 
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The Ocean Motor-Boat Race to Dermuda, 

With twice the number of entries that have ap- 
peared in previous years, the third annual motor- 
boat race to Bermuda started on June Sth from 
Gravesend Bay. The voyage was about 670 nautical, or 
771 statute miles in length. Four motor boats started, 
namely, the “Heather” (58.44 feet, 44.32 horse-power)}, 
the “Insep” (58.6 feet, 41.23 horse-power), the “Ilys” 
(50.21 feet, 30.58 horse-power) and “Nereides II” 
(55.8 feet, 32.92 horse-power). The “Heather” allowed 
the “Insep” 32m. 59s., the “Ilys” 4h. 15m. 53s., and the 
“Nereides IL” 7h, 23m, 24s. The boats are all trunk 
cabin cruisers. The “Nereides’” gasoline capacity is 
but 425 gallons, for which reason two extra tanks 
were carried along to make up the necessary 700 gal- 
lons, 

The race was won by the “Heather,” the largest and 
most powerful of the four. The “Ilys” and “Nereides” 
met with mishaps, which prevented them from making 
a better showing. The “Nereides” had been launched 
only a week before the start, and was in such poor 
condition that she should not have been allowed to 
start. Her extra tank of gasoline, placed high above 
the water, did not improve her stability. Even with 
this extra supply of fuel, she could not finish the 
race under power. Her captain, Walter Bieling, tried 
to repair the faulty carbureter of the “Nereides” while 
the motor was running, fearing that he would lose 
time if he stopped it. The result was that he succumb- 
ed to the gasoline fumes, and was revived only after 
some difficulty. Near the finish the boat was almost 
driven on the reefs off St. David’s Head by the gale 
blowing from the sea. In spite of all these accidents 
and the unfitness of the boat, the “Nereides” would 
probably have beaten the “Heather” if she had not 
been compelled to set sail in order to cross the line 
She was beaten by 3 hours only if her time allowance 
is considered. 

The “Ilys” made the voyage in exactly four days 
At the stuart of the voyage the connecting rod of her 
forward cylinder was broken, due to carelessness. Re- 
pairs were made, and the boat finished the race run- 
ning on three cylinders, thereby reducing her speed 
from 9 to 6 knots. Her actual loss of time was about 
6 hours. 

The time of the winning boat, “Heather,” was 80 
hours, 56 minutes, 18 seconds, which corresponds to 
an average speed of 8.2 knots or 9.75 statute miles. 
She was the only craft to make the trip without con- 
siderable delays, while all of them encountered heavy 
seas the entire distance Her time, however, was 
beaten by 15 hours 17 minutes and 5 hours 54 minutes 
by the two competitors, “Ailsa Craig” and “Idaho,” 
in the 1907 race, and 14 hours 24 minutes by the 
“Ailsa Craig” last year. The “Nereides II” was 9} 
hours 10 minutes making the trip, and the “Ilys” and 
“Insep” 96:6 and 97:25 respectively. The “Heather” 
has a 4-cylinder 6 x 8 Standard motor and a 3 biaded, 
32-inch diameter, 42-inch pitch wheel; “Insep,” a sister 
craft, a 6-cylinder 6144 x 8 Jager motor and 3-biaded 
38x38 propeller; “Nereides II” a 4-cylinder 614 x 8 
Sterling engine and 3-bladed 35 x 40 propeller, and 
“Ilys” a 51% x 64 4-cylinder Hall motor and a 24 
x 26 3-bladed wheel. All the engines are of the 4- 
cycle type. That of the “Ilys” was fitted with a 
Warner magnetic tachometer indicating the number of 
revolutions per minute, while this boat also had a 
Nicholson ship log to measure her speed. 

The doubling of the entries this year shows a de- 
cided increase in interest in this, the only long- 
distance ocean race fer cruisers; and, although the 
time was not bettered, decided improvement was 
shown in the reliability and comfort of these practical 
sea-going craft. 
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Presentation of the Acro Club Medals to the Wright 
Brothers, 

The two $1,000 gold medals voted to Orville and 
Wilbur Wright by the Aero Club of America the first 
of the year, were presented to them by President Taft 
in the White House on June 10th. The President ex 
pressed his appreciation of their achievements, and 
gave them due honor for having solved the problem cf 
flight. He made a humorous allusion to his size, say 
ing that although he was apparently nct a man of the 
flying type, he nevertheless had a keen interest in the 
subject. Miss Katharine Wright was present, and was 
also honored by the President for the aid and encour- 
agement she had given her brothers in their years of 
experiment. The medals voted by Congress have just 
been completed. They are said to be the handsomes! 
by Congress. President Taft ex 


medals ever gi 
pects to present these medals during the celebration at 


Dayton in honor of the Wrights this week.. The 
Aero Club medals were reproduced in our issue of 
March 27th, 1909. The brothers are busily engaged. in 


getting ready their government aeroplane for the tests 
at Fort Myer, near Washington, which must he com- 
pleted before June 28th. A. M. Herring alse expects to 
test his government aeroplane at the same tim “his 
new machine is similar to the Curtiss aeroplane shown 
on page 460, but it is said to be even smaller end 


lighter. 
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THE AERONAUTIC SOCIETY'S FIRST CURTISS 


AEROPLANE. 

The photographs reproduced on this page show the 
new biplan which Glenn H. Curtiss has just com 
pleted |! e Aeronautic Society This machine, as 
um be een from the pictures of it on the ground 
ane n the air, is rather light and small compared 
wil e Wright aeroplane or with most of the numer 
pus biplanes lately constructed abroad In construct 
img it, M Curtiss has taken advantage of the pra 
tical experience 1 the art which he had in building 
the AY il Experiment Association's four machines 
last y hile he ha ilso had at his disposal the 
kno ‘ Mr 4 MM. Herring, who is now asso 
clated h him The result is a greatly simplified 

ind | ! aeroplane and motor 
As vith tl June Bue” and “Silver Dart,” the 
planes e attached to a central body portion, mount- 
ed up three 20-inch pneumatic-tired wheels, and 
arryil the motor and propeller The two rear 
‘ ire & 2 forks suitably br iced and tied to- 
geth ! t front heel is mounted in a strong 
lors thi I ( i t \ nete long 
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diagonally by a wind gust If such a gust 


struck 
action of the 

Movable 
placed at 


were allowed to turn it, the gyroscopk 


might direct it up or down 


single propeller 
balancing planes 2 x 6 feet in size are 


the ends of the planes half way between them. These 


are operated by the swaying of the body of the avia- 
tor by means of a frame fitting around his shoulders. 
rudders and tail, Mr. Curtiss has made 
bamboo. 
lightness, and it 
more in 

exception of Santos 


In fitting the 


liberal use of This material combines 
is surprising that it 


strengtl with 


has not been used aeroplane construction 


Dumont’s tiny mono- 
plane, we know of no other successful aeroplane in 
which 


frame The 


bamboo rods are used to form part of the 


Oregon 
The 
about a foot 


frames of the planes are of 


spruce, and are put together in sections. ribs 


light laminated spaced 


They project beyond the rear members of the 


are ol spruce 


apart 


frames of the planes and run through pockets on 


top of the surfaces. A wire runs through the rear 


edge of each surface and is stretched over the end of 
thus serving to keep tight the cloth, which is 
The 


each rib 


} 


also wrapped around the front edge of each plane 
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LOS ANGELES 200-MILE CONDUIT WATER SUPPLY. 
BY DAY ALLEN WILLEY, 

The longest artificial water conduit ever planned in 
America is that which is to increase the water supply 
of the city of Los Angeles in Southern California, and 
which is now being completed. While the conduit is 
notable for its engineering features, it will not only 

ipply water for domestic purposes and for irrigation 
but the head of water is so great that it will produce 
electrical pumping, manufacturing, 
transportation, and other purposes, so that the project 
achieves three different objects. 

The extensive arid district in Southern California 
has limited Los Angeles in the past to obtaining water 
The rapid growth of the city in 


horse-power for 


from only one source. 
population and its industrial development necessitated 
another supply, but the considered available 
was from the Owens River. This stream, which rises in 
the eastern Sierras of the State, is over 200 miles from 
Los Angeles, and separated by a country which includes 


nearest 


not only mountains but a large area of absolute desert, 
y difficulties in the way of constructing 
When the necessary surveys were made, 


presenting man 


such a canal 




















VIEWS OF THE CURTISS AEROPLANE MAKING ITS INITIAL FLIGHTS AT HAMMONDSPORT, N. Y. 
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THREE-QUARTER FRONT VIEW OF 


‘ ! vanced t 
- t : i 
woe rod extends back from the front wheel to the 
ax onnecting the rear wheels which are spaced 
iD 

ri } f the surfa 5 
i a t four oot 
panels itwo ¢ wl t t ne t 
each plan here are aiso 
ends of both planes, so that the tot I 1 « th 
planes is 2% feet, while their width 
back and their spacing is 4% feet On a 


notches cut out of the planes to accommodate 


propeller, the total supporting surface furnished by 


them is only al quare feet A double-surface 


2x 6-foot horizontal : having 24 square feet of 


surface is placed 10 fee I ront of the planes, while 


a singel istable horizontal surface of the same size, 


t behind them, serves as a steadying tail. 
middle of this 


There is 


vertical rudder is placed at the 


surface; it is 24%, x 2%, feet in size 


also 


a large vertical triangular-shaped steadying surface 


at the center of the horizontal rudder This surface 


and the vertica idder serve to keep the machine 


from twisting about its center vertical axis when 


ta rhe 4 nder 25 horse-power motor, with radiator front t 


1 and the fixed triangular vertical surface in front ; also the balancing 
front to 
The 


angle of the planes with the horizontal is also slight, 


curve trom 
in 9 


urfaces have a slight parabolic 


back, the curvature used being about 1 
about 6 degrees as the machine stands on 
When in flight, 


several degrees. 


being only 


the ground this angle diminishes 


The motor used is a special 4-cylinder, 3% x 4, 
water-cooled Curtiss aeronautic engine It develops 
26 horse-power at 1,200 R. P. M., which is 1 horse- 


power per 154 square inches of piston area, or rather 


nore than is usually obtained. High compression is 
sed, though this is by no means abnormal. The 
cylinders of the engine are of cast iron with a wall 


thickne of about 5/32 inch. They are surrounded 
by cast copper water jackets welded to them The 
heads of tl cylinders are hemispherical, with inlet 


1 


and exhaust ves set at an angle upon each side of 


the water outlet, which is in the center. Both valves 
by a single rocker arm 
of the water pips The 


are operated pivoted on top 
inlet pipe extends across al! 
four cylinders with the 


of it A 


carbureter placed at one end 
Bosh 
(Concluded on page 468.) 


gear-driven high-tension magneto 


ind prope 


iders between the planes at ¢ 


THE NEW CURTISS BIPLANE BUILT FOR THE AERONAUTIC SOCIETY. 


ar, is shown be 1 Mr, 
ich end 


Curtiss, who is in the aviator’s 


necessary to build a 
Incidental- 


it was found that it would be 
waterway no less than 215 miles in length. 
ly, it may be said that the total cost of the project rep- 
resents about $20,000,000, not counting the purchase of 
property for reservoir sites and other purposes, which, 
if included, bring the total cost to nearly $22,000,000. 
This sum has been provided by the sale of municipal 
bonds, and such has been the public interest mani- 
fested, that all of the money has been raised in the 
city of Los Angeles, its residents taking its securities. 

begins at a dam which has been con- 
structed across the Owens River about 40 miles from a 
lake into which it has hitherto discharged its water. 
The dam is of the diversion type, and from it extends 
the main canal for a distance of 60 miles to the Haiwee, 
the first reservoir in the series planned. On this sec- 
tion is some very difficult work. In a distance of 22 
miles the waterway includes no less than 8 miles of 
tunnel. Three and one-half miles of conduit are com- 
posed of heavy steel pipe faced on the outside with 
Ten miles of the canal in the same section 
The Jawbone 


The canal 


concrete 
have walls molded entirely in concrete. 


(Concluded on page 468.) 
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View of Sierra Nevada range, showing part of the watershed of the Owens River. A mile of completed aqueduct through the level desert. 




















One of the great excavators at work. This machine excavates to the exact shape Dredges at work on the canal near the intake 


of the aqueduct and does 150 feet or better per day. 


in Owens Valley. 




















Kilns and other machinery of the aqueduct. Cement plant at Tehatchapi, Cal. 























The completed aqueduct with its concrete cover. A typical piece of work The upper depression shows the aqueduct excavation ; 1,200 feet below 


along the line of the conduit. 
LOS ANGELES 200-MILE CONDUIT WATER SUPPLY. 


can be seen the Mojave Desert. 
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METHOD OF CORRECTING FAULTY AVUOUSTIC 
PROPERTIES OF PUBLIC HALLS 


i Tue PARIS Col . ' ue IENTIFI AMERICAN 

Vi. Cusiev | I vho is at the head of the vell 
know i inufacturing firm of Pa has 
ar ( vr remedying the faulty acoustk 
properti é pul hall One of the largest and at 
é same til ! worst pub hall in the city is that 
rrocadero vhich seats UO persons By his 
thod he eded n correcting the surfaces to 

! ' bout ninet per cent of the d 
ul ure ppressed He divides the tage into 

i I t { j | quare each about » Teel square 
St " ‘ of tl he makes a loud sound by 
Dj twe ple of Vv 1 together Auditors are 
" i seats, and hen one of them hears 
‘ her nd one or echo reflected 
' I he 1 numbered cardboard 
I I t I ed Fro! each point 
tur e thus make i ne of the 
} g ses 

the } r find I points o 
i va irta efle the ech« rl l done by 
r the plan from?’ the tage to the seat 

t ' ' t middle point of the line a perpen 
dicula to a vall surface P of known curvature 
m thi point as a base we can geometrically locate 

3] t i v throws the echo to seat 25 
Refer he diagram, we draw a line from point 
t tage to the seat No. 25, on the longitudinal 

t ! I buildis vbich gives the line iB 
\ bise t ind obtain point M From M we 
draw a perpendicular to any of the large wall surfaces 
wh as the surface P. and thus obtain the point O 
We a he |! 10, OB which form the angle 
1ORB ul then bisect this angle by the line ON 
ri ne intersects the line A B at the point N From 
\ we draw another perpendicular to the reflecting sur 
face he point R and draw the lines A R, R B, when 
und for practical purpose that the point R 

is the one which throws the echo, inasmuch as the 
! {kN nearly equals NRB. A closer approxi 
tio be made by repeating the same operation 
bisecting the ngle 1B and finding thus a third 
point N°’ on the lin iB. et Many of the points fall 
her ! ild produce no echo for a given surface 

v rs are too near to give an echo An interva 
0 econd needed for the ear to perceive 
the if the direct sound, and as sound travels 
t about 1,060 feet per second, the -sound must trave 
at least 100 feet in order to be heard one-tenth second 
ifterward Otherwise the direct and reflected sounds 
will be confeunded with each othe: Thus the wa 
point must be one-half of 100 or 50 feet off in order to 
give an echo, and all points under this value can be 


discarded 


After plotting on the elevation and plan views of 


points which give the reflections as we 


seen and finding the surfaces, it is 


faulty 


iesired to check up these results by an experimentai 





methed, and for this purpose M. Lyon devised a novel 

ustic apparatus. It consists of a long metal tube 
which serves the purpose of a speaking trumpet, and 
the * tube connected by a rubber hose with a box 
about two feet cube in which an audible signal can 
be produced. Such a sound is sent from the tube and 
is projected along one general direetion. For giving 
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tube to this point by the two graduated scales, and 
then find whether this is actually the point which 
gave the echo at say seat number 25, from the square 
number & of the stage. We have only to make the 
acoustic signal in the box which is mounted on the 
stage at the proper square, and the hearer finds 
whether the echo is noted at this seat By carrying 
out a series of observations in this way we are able 
to find the exact points and in consequence the wall 


surfaces which need to be corrected 


instrument of a larger size 


method in a 


sed another 


tended to demonstrate hi 





more striking manner 4 small cabin is used which 
° 
f = 
' 
p 
af 
1a \o 
/ 
= N\ ima 





. 
—_ NM t 
Stage | 56a 


How the reflecting spot on a wall is found, 


is soundproof, and made so as just.io cover one of the 
squares of the stage. On the sides are openings through 
which can be inserted two acoustic tubes of large size, 
as will be noticed. The operator is stationed inside 
the box The sound is produced between the two 
ends of the tubes so that it is given out from each 


tube Above the cabin is a support which carries a 


graduated beam This holds the tubes at a given angle 


by wires with which the tubes are hung from the 
ends of the beam Previous to this we have already 
located the points by the “acoustic theodolite” and 
noted the place of each one by referring to certain 


details of the ornamentation of the walls. Accord- 
ingly we are able to direct one of the present tubes 
the rear one, to the same point by means of cross 
wires placed at each end of the tube by sighting from 
the inside of the cabin. In the same way the front 
tube is directed to the seat in question Were the 
front tube to be used alone, the hearer in the seat 
ould perceive only the principal sound given by the 
operator, but when the rear tube is used, he hears 


first the principal sound and then the reflected sound 
Should the front tube be stopped off he will hear 
only the reflected sound. Placing an auditor in the 
President's box, for instance, we find that the concave 
part of the wall lying over the organ is the princi- 
pal cause of the echoes in the hall, and we can ex- 
plore this region and the other walls so as to make 


this evident According to the data which he thus 


obtained, M 
that 90 per 


were produced by this 


Lyon was able to demonstrate very clearly 
the Trocadero hall 
surface, and that if it 


cent of the echoes of 


concave 
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ing on a suspended steel bar with an electric tapper 


with the bar placed well back of the window, we send 


out the sound on a general straight line. It falls on 
the mirror, being reflected from it to a point lying 
close to the cabin. There are three hearers placed 
at this point. When the operator makes the signal 


is perceived by the hearers directly, 
sound reflected 
What 


before 


cabin it 
afterward 


in the 
and 
from the mirror, this being also a strong sound 


there comes a second 
is desired 
the 


the sound 


is to suspend some kind of screen 
reflector (representing the wall) so as to shut off 
Various screens were tried, and one which 
is seen here is made of crossed strips of cloth. This 
cut of the echo, but strange to say, 
a full cloth covering scarcely cut down the echo at all 
On the other hand, it that a double cloth 
with a inches between the would 
completely the reflected We 
have interference phenomena which are not 
as yet very clear, but the practical effect is certain 

cloth 
placed over the concave surface of the Trocadero wall 


down 50 per cent 


was found 


few space two 


almost suppress sound. 


o doubt 


Accordingly, such a double covering was 


above the organ, this being simply hung between two 


flat pieces of wood strip, leaving a space of a fev 
inches between the two cloths. A fabric of the na- 
ture of Canton flannel is found to be best. A very 
small expense is needed for this work, and in the 
present case it did not exceed $5,000. At the same 
time the result is striking, and the acoustic proper 


ties of the Trocadero are vastly improved, as 90 per 


cent of the echoes have disappeared. M. Lyon, who 
had carried out all work at his own expense, was 
congratulated for his results by the Secretary of 
Beaux-Arts, and other officials, who were present at 


the tests. 
—— +2 


Maisine: A New Corn Product, 


Some time since we had occasion to speak of a pro 
duct known as “maisine,” which is obtained from 
corn. In fact, it is found that 
gluten which is analogous to the gluten of wheat, but 
differs in the alcohols, espe- 
cially 


io the 


corn flour contains a 


from it by its solubility 
in amylic alcohol. The present name was given 
Donard Labbé 

It is now found that it 
alcohol 


product by Messrs and who 


studied its leading properties 
has a commercial value, and its solutions in 
and acetone give upon evaporation a transparent sub- 
stance material. Mais 
ine is now produced in France on an industrial scale 


at the Trystram works at Grande Synthe, as a by-pro 


which can be used as a plastic 


duct of the corn industry it can be incorporated with 
celluloid in the proportion of 20 to 75 per cent, and it 
price of the celluloid and 

When used above 20 per cent propor 
155 


has 


thus lewers the renders it 
less combustible 


product can be heated for 3 minutes at 


Maisine 


tion, the 


deg. C. without showing decomposition 
various uses as a plastic material, and either alone or 
with camphor, and it can also be employed as a food 
Like caseine, it can be treated with alkalies 


Thus the 


product. 
and will thus give glue and sizing products. 
substance will be an advantage in the corn in 


new 
dustry, as besides the corn starch and the oil, we can 
now utilize the albuminous portions of the corn. To 


maisine, corn flour is exhausted with amylic 


The flour is previously dried, and then freed 
treatment with benzine. The 


prepare 
alcohol. 
fatty 


from matter by 
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Lyon’s small apparatus for ascertaining the position 
of acoustic reflecting points 


A cloth screen with a sound-reflecting mirror 
dehind it. 


Lyon’s large apparatus employed in correcting 
the acousties of the “Trocadero.” 


METHOD OF CORRECTING FAULTY ACOUSTIC PROPERTIES OF PUBLIC HALLS. 


the adjustment and measuring the angles of the tube 
there i d dial around which a pointer 
travels mounted haft The whole device 
is mounted on a cir This can be turned 
ound on a pivot after tl er of a surveying in 

s 
position of ar of the noted points 
he wall on the vertical and horizontal plans of 
the building, it easy matt to leulate the 
position for settir the ngles of tl coustic theodo 
ite ty ! be to tl parti ir point 
ding tl i ‘ wing the in needed 
rt pol number f instance, we d the 


‘ perly corrected, the hall would have its acous- 

proj es radically changed. This was in fact the 
case 

It ! advisable to cover the wall with 
cloth or s overing so as to deaden the echo. 
In order to f out how to do this, M. Lyon made 
experiments 1 large circular ‘reflecting mirror. 
The reflector is made of stucco which gives a very 
smooth surface. It has about 200 feet radius. In the 
middle is mounted ighting tube for directing the 
reflector. At the proper distance in front of the mir- 


ror is a closed cabin having a small front window 


of two feet square, and by making a sound by strik 


amyl alcohol solution is mixed with three parts of 
benzine, when the maisine is thrown down as a woolly 
precipitate. It is collected by filtering and dried in 
Some 13 per cent of maisine is obtained from 
corn flour in this way. Messrs. Donard and Labbé 
find that this product is a mixture of several different 
albuminous substances which have varying solubilities 
in alcohol. 
— 2 — 

The Radium Institute of Heidelberg will be the first 
of its kind to commence actual work, as an endowmertit 
It is to be opened for work, 


year. 


vacuo 


for it 
the 


been sec ured 


the 


has 


before end of 
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WASTE-SUPPORTING ATTACHMENT FOR JOURNAL 
BOXES. 

attachment illustrated in the 
accompanying engraving is to keep the waste in a 
journal box from working forward and forcing open 


The object of the 











WASTE-SUPPORTING ATTACHMENT FOR JOURNAL 
BOXES, 


the lid, and to prevent it from piling up in front of 


the journal collar and away from the inner end of 
the journal. The device also prevents the waste from 
getting under the journal brass. As the waste is held 
close to the journal under the brass, the journal is 
kept lubricated at all times without becoming heated. 


dust 


Furthermore, the device prevents cinders and 


from waste Fig. 1 
of the 
with the improved attachment The usual 
shown at A and the brass at B, while the journal is 
The side waste-retaining members D 


getting into the packing or 


illustration shows a journal box provided 


wedge is 


indicated at C. 
are constructed as shown in Fig. 3. They are formed 
with curved extensions FE, which serve to support them 
at the 


inner end. The front edge of each side mem- 


ber is provided with a lug F, in which is a slot 
adapted to receive the closing gate G. The upper 


edges of the side members are curved inward as shown 
at H, so as to come against the journal, and serve as 
a stop to prevent waste from being dragged upward 
under the brass. By this arrangement the packing is 
entirely concealed, and it is not so apt to be stolen 
from the boxes by the railroad hands. This attach- 
ment has been tried in actual railroad service for 
some time, and has shown an economy of about 45 
per cent saving in packing. Mr. R. A. Billingham of 
St. Marys, Pa., has secured a patent on this improved 
attachment. 

s+ Ore 
COMBINED LIFE RAIL AND GUTTER FOR SWIMMING 

POOLS. 

It is very important that swimming baths or pools 
be provided with a surface drainage, so as to carry 
scum. The use of separate 
adequate. 


off floating grease and 


drains at intervals along the tank is not 
The dirt is washed against the walls of the tank by 
the waves and forms a deposit which can be removed 
only by scrubbing. The ideal drain is one which ex- 
tends without a break around the entire tank at the 
Such a drain has recently been 
It thereby 


normal water level 
invented which serves also as a life rail. 

















UOMBINED LIFE RAIL AND GUTTER FOR SWIMMING 
POOLS 
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overcomes another evil of the ordinary swimming 
tank. A metal life rail interferes with diving and 
prevents egress from the tank except at the steps, 
while ropes decay and become very filthy from con- 
stant contact with the scum of the water. The new 
combined life rail and drain is in the form of a gut- 
ter which runs around the entire tank. The construc 
tion is shown in the accompanying engraving. It is 
made up of glazed tiles and consists of a rail and 
overflow A, a gutter B, a vertical wall of “bull-nose 
flatters’” C, and a cap course of “bull-nose headers” D. 
The water overflows into the gutter and is carried 
off through suitable outlets as indicated at E. The 
gutter slants toward the outlets to prevent trapping 
of the water. The cap course slants inward or tow- 
ard the pool, so that water from the floor will drain 
into the gutter. This prevents flooding of the floor, 
and there is no chance for filthy water from the floor 
to drip into the pool. The gutter can readily be 
cleaned whenever desired so as to keep the tank in a 
sanitary condition. A patent on this combined gut- 
ter and life rail has been granted to Mr. J. Francis 
Booream, care of the American Enameled Brick and 
Tile Company, 1 Madison Avenue, New York. 
i — _ 
EXPANSION CUTTER-HEAD FOR BORING BRASS. 
The tool illustrated in the accompanying engraving 
is intended especially for use in boring the hubs of 
car wheels, although it will be found serviceable in 
many other applications. It is so arranged that the 
cutters therein may readily be adjusted in the cutter 
Figs. 1 and 2 of the illustration show the cut 
adapted to be at- 


head. 
ter-head in the form of a mandrel, 
tached to a boring bar or a spindle. The lower end 
of the cutter-head is provided with a central bore A 
in which a wedge block B is adapted to slide. This 
wedge block may be adjusted in the bore by means 
of a screw C threaded therein. The latter is formed 
with a head, which is held between plates D and E. 
The plate E, which takes the thrust, is secured to the 
bottom of the cutter-head by a cap threaded 
The block B is formed with wedge faces F, 


ring 
thereon. 
adapted to bear against the inner edges of the oppo- 
project through the 
adjusting the 


site roughing cutters G, which 


sides of the cutter-head. By wedge 


3A 


am - . 
L{oeege 
NO 








EXPANSION CUTTER-HEAD FOR BORING BRASS. 


block into or out of the bore A, the cutters G are 
correspondingly advanced or retracted. When the de- 
sired adjustment made, they are clamped 
in place by means of set screws H. In addition to 
these cutters, the tool is provided with two finishing 
cutters, disposed at right angles to the first ones 
These are indicated at J in Fig. 1, and are adjusted 
wedges J, which bear against their inner 
edges. Two screws K are threaded into the wedges 
J, and provide means for adjusting the position of the 
cutters J. These screws are provided with heads, 
which like that of screw C are held between the plates 
D and E. The plate E is perforated as indicated in 
Fig. 3, so as to permit of introducing a key there 
through into the square sockets formed in the ends 
of the screws, so that the screws may be turned to 
When the cutters / 


has been 


by two 


make the desired adjustments 
have been properly adjusted, they are locked in place 
by means of set screws L. It will be observed that 
the roughing and finishing cutters may be separately 
adjusted. The arrangement of the cutters is clearly 
shown in Fig. 4, which is a section taken on Fig. 1 
above the cutters. Fig. 5 is a section on 
A patent 


directly 
Fig 2, taken immediately below the cutters. 
on this expansion cutter-head has been granted to 
Mr. Charles M. Buck of Huntington, W. Va 
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DISTRIBUTER FOR GRAIN BINS. 
With a view to facilitating the dumping of grain 





and similar substances in bins, a new distributing de 


vice has been devised. This distributing device i 
placed at the intersection of the walls of thie 


dumped into any one of the 


that the grain may be 


463 


four adjacent bins The accompanying illustration 
shows the distributer partly in section and set in the 
dumping floor A over the bins. The opening in the 
floor is normally closed by a trap door B. A guide 
ring is bolted to the bottom of the floor, and is pro 
vided with a conical flange C which serves to direct 
the grain into the distributing drum D. The latter is 
formed with a chute FE, which at its lower end has an 
opening in the form of a sector of a circle. The drum 
is pivoted in a bearing plate attached to the upper 
walls of the bins, and it is belted to a pulley F, which 
in turn is carried by a shaft passing up through the 


floor. The upper end of the shaft carries an operating 

















DISTRIBUTER FOR GRAIN BINS 


crank G, with a pointer thereon adapted to be moved 


over a dial. This dial is marked with numbers indi 
cating the four bins in the range of the distributer 
As the crank is turned to the different number the 
chute is moved so as to deliver the grain to the corre 
A patent on this improved distributer 
Pattinson of Stafford, 


sponding bin 
has been granted to Mr. J. R 


Kan 
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SANITARY MILK AND CREAM SAVING DEVICE 

In the milk and cream cabinets generally: wsed in 
lunch rooms, it is impossible to prevent milk or cream 
which is spilled while hastily filling the glasses, from 
flowing into the ice chamber around the can. The 
milk fouls the ice and soon becomes sour, making it 
necessary to clean out the ice chamber quite frequently, 
and a large amount of ice is lost whenever the cabinet 
is cleaned. By preventing the admission ef milk into 
the ice chamber, the cabinet may be kept sweet and 
sanitary, and it need be emptied and cleaned only at 
such intervals as the presence of impurities in the 


ice may demand. The accompanying illustration 


shows a milk cabinet provided with a device which 
prevents the milk that is spilled from coming in con 
tact with the ice. The milk can is shown at A, di 
rectly under the square opening in the top B of the 


cabinet Fitted into this opening is a rectangular 


sheet-metal device C, which is formed with a flange 
D that rests on the top of the cabinet. This rectangu 
lar member is provided with an inclined wail serying 
as a funnel to direct the spilled milk into the milk 
can. Connecting the inclined wall # with the top of 
the milk can is a collar F, adapted to fit closely into 
the mouth of the can. It is evident that any milk 
spilled into this device will back into the can 


have no opportunity of entering the ics 


and will 
chamber. In connection with this milk-saving device 


a sheet-metal cover G is employed provided with a 


which fits snugly into the rectangular mem- 


flange 

















SANITARY MILK AND CREAM SAVING DEVICE, 








ber ¢ vir. Charl ( Cou ‘ 0 Middle Street 
P Me has < ed a patel on tl I 4 
ng devi 
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A NEW AUTOMOBILE LOCK 
A ‘ ent ombination lo ha recently been 
devised which may be attached to the steering column 
of an omobile so as to prevent it from being ope! 
ated A quarter-il le is dl ed through the outside 
n eering olun and the 
hasp « ‘ ( ! p es around the column is 
forme th a ig adapted to enter this hole When 

















A NEW AUTOMOBILE LOCK 


the iug is locked in this position it is impossible to 
turn the steering gear, which makes the car utterly 
use ~ { iny one who s unable to open the lock 
Che s of the three-tumbler typ and is of such 
form that it may be operated in the dark as readily as 
in the light rt ombination may be changed at a 
loment t é 4 modification of this lock has 
en devised icl of the four-tumbler type and 
iy be adjusted for different sizes of steering column 


~+-eore 


APPARATUS FOR DETERMINING DENSITY. 


Th ial method of dete ning the density of 
powderer ” granulated te ils involves the meas- 
uring i ven volun f the material by filling a 
Vesse te predetermined mark, and then weighing 
the mea ed quantity to find the ratio of the weight 
to the volume The personal equation enters into this 
operat to such a large extent that accurate results 
are vé lificult to obtain rhe variation is due to the 
fact that different operators pack or jar the material 
dow! ! he ontainer to different extents Further 
variat m arise from tl fact that the material 
is natura rough and uneven, and it is difficult to 
ascertai vhen the container filled exactly to a 
given lipe or mark The accompanying engraving il 
lusirates improved apparatus, in which a given 
weight of material is placed, and its volume determ- 
ined automatically It consists of a tubular container 
i. for the material to be tested, and a plunger B, 
closely fitting the interior of the container, but free 
» reciprocate therein An upwardly-extending stem 
c, carried by the plunger, is graduated, so that it is 





IMPROVED DENSITY APPARATUS. 


ble to determin 1mount of the material in 
the container In order to pack the material in the 
container + vibrator is provided consisting of a 


ht-lron magnet, on one arm of which a spool D 
fitted, while the other arm carries a spool EF. The 
spool £ is connected with a source of direct current, 
while the spool D receives alternating current The 


armature F of the magnet is normally magnetized bv 
its contact with tl irm which carries the spool F 


and its opposite end is vibrated, owing to the alter 
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The vibration of the 
A spring A, 
uljusted by the screw J, serves to assist 
The latter carries a but- 
In practice 


nating field set up by the coil D 
armature is limited by a set screw G. 
which may be 
the movement of the vibrator. 
ton K, on which the tube A is mounted. 
100 grammes of the material is carefully weighed out 
and placed in the tube A, and then subjected to the 
vibrating action, so as to compact it under the plunger 
B for a definite period of time; then its density may 
be observed by dividing its weight by the volume in- 
dicated on the scale, which is calibrated in cubic centi- 
meters. Mr. William D. Mount of Saltville, Va., is the 
nventor of this improved apparatus 
8 
AUTOMATIC STARTING DEVICE FOR SIPHONS. 

There are many occasions in which it is extremely 
objectionable to start a siphon tube by sucking with 
the mouth, for instance in preparing certain saturated 

















Fig. 1.—THE SIPHON IN POSITION READY TO BE 
STARTED. 


solutions of chemicals which are poisonous or distaste- 
ful. Also in 
sirable to draw off the lower part of a bottle 


preparing infant foods, where it is de- 


of milk, leaving the upper part for modifica- 
tion in the usual manner, it is a decidedly in 


sanitary practice to start the tube with the 
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degree so as to draw off top milk, bottom milk, or 
middle milk. The inventor of this improved siphon 
is Mr. Walton Harrison of Bloomfield, N. J. 


tite 
>> 


ODDITIES IN INVENTIONS. 

VeGETABLE GRATER.—The ordinary method of grating 
vegetables by rubbing them over a roughened surface 
is quite liable to injure 
the hands. As a substi- 
tute for this primitive 

small hand- 
machine has 





process, a 
operated 

been devised, which is 
herewith. It 
convexed 


illustrated 
consists of a 
grating disk, mounted on 
a shaft, which is con- 
nected by a suitable gear- 
ing with an operating 
handle, An inclined hop- 
per is arranged in front 
of the disk. The hopper 
is hinged at its lower 
end, and is held in yield- 
ing engagement with the 
disk by means of a pair 
of coil springs attached 
to the upper end. The 
vegetables to be grated 
are dropped in the hop- 
per, and when the han- 
dle is operated they are 
grated or ground  be- 
tween the disk and the hopper 

Novet Leap Pencit.—Pictured in the accompanying 
illustration is a pencil of the type arranged to hold 





VEGETABLE GRATER, 


detachable lead crayons. The casing of the pencil is 
formed of a single piece, as best shown in Fig. 2. 
The body of the casing is of cylindrical form, with a 
slot at one side, and one edge of the slot having an in- 
wardly-projecting serrated flange, while at the other 
side of the slot the metal is bent inward to the center 
of the cylinder, where it is formed into a receiver for 
the crayon. A small catch is arranged to slide in 
the slot, being provided with a hook that engages the 





mouth In order to obviate such a necessity 
a simple starting device has been invented 
whereby the milk is forced out, not by suc 
tion but by compression of the air in the bot 
tle The device consists merely of a cap of 

bber mounted on the siphon tube and ar- 
ranged to rest on the mouth of the milk bot- 
The neck of this cap 
is seized between the thumb and finger and 
pressed downward, carrying the tube with it, 
the cap is virtually inverted as shown in Fig. 2. While 
the cap is being pressed down the air in the top of 


tle as shown in Fig. 1. 


uatil 


the bottle is compressed, thus forcing the milk up 
through the tube without bringing the rubber into 
contact with the milk. The siphon then continues te 
run; but as the milk runs out of the bottle a continu- 
ous supply of air must run in to take its place, and 


in order to prevent the cap from being sucked into the 

















Fig. 2.—THE CAP DEPRESSED AND THE SIPHON 
STARTED. 


mouth of the bottle and sealing it, a series of lugs are 
When the 
rubber turns inside out these lugs space it from the 


provided on the under side of the rubber. 


edge of the bottle so as to permit the necessary in- 
gress of air. The starting device contains no valves 
in which the milk may lodge and become sour. The 
tube may readily be cleaned and sterilized. and in 
case the cap should become foul it may be slipped off 
the tube and boiled It will be understood that the 
inner leg of the siphon may be lowered to any desired 








NOVEL LEAD PENCIL, 


crayon, and a spring extension, which engages the 
serrated flange. A thumb piece on the spring member 
projects through the slot, and enables the operator to 
release the catch for engagement with the teeth on 
the flange and allow of moving the crayon to any de- 
sired position. 

CoMBINED PoTaTo MASHER AND Spoon.—The accom- 
panying illustration shows a novel implement for use 
about the kitchen. It con- 
sists of a rotating beater or 
masher for potatoes, com- 
bined with a spoon. The 
spoon bowl is formed on the 
upper end of a shaft which 
carries a 







at its outer end 
coiled spring that serves as 
the mashing element. A cas- 
ing is fitted over the shaft. 





LTO 










ir 


sectional view so that it will 
engage the spiral groove. A 
spiral spring in the casing 
serves to hold the casing nor- 
mally in the uppermost posi- 
tion. In use the casing serves 
as a handle for the device, 
and when it is operated as 
a masher, owing to the spiral 
groove the shaft will be given 
a rotary motion. The coiled 
spring beater will yield or 
open on the downstroke of 
the casing and close on the 
upstroke, so that in addition 
to the reducing action resulting from the rotation of 
the masher it will operate to mash the potato operated 





A spiral groove is formed —\r—~ 
in the upper half of the shaft a- if zee d = 
which projects through an AF | 
: : . ct Vad 
opening in the cap of the cas- AS 
ing. The opening is of the At) 
. . . . Ny 
form indicated in the cross- AIS 
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COMBINED POTATO 
MASHER AND SPOON. 
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The electric lighting industry is represented in the 


United States by 5,264 companies and municipal plants. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
GARMENT-CLASP Tne & 





ARM AND BRUSH FOR BOTTLE-WASH-| and the of the invention is to provide 
ERS.—C. K. VoLcKeninG, New York, N. Y.]an automatic power-driven machine, which is 
The improvement refers to and brushes | simple of construction, easy to keep in work 
used in bottle washers, the more particular|ing order, and of great capacity. 


object STATION-INDICATOR, H, CC. Watiace 
Salt Lake City, Utah. The particular 


objects of the improvements are to previde the 


more 
: arms 
STUKENBORG, . 

display mechanism with means whereby it ma 


Browns, Ala On¢ purpose of this invention purpose being to provide a metallic arm made HOISTING APPARATUS. —C Conkutn, | b€ operated electrically by the car conductoi 

is as provide . ae oneg we yon rear of such form as to be readily struck up or | New York. N. y. mn this eqpsonten a tee or other trainman. The invention reiates to 

tg ee PR spon ola | — oe era ae ee ae carrier automatically travels laterally on the pana or ty ao" om ae — typ stone 

up hosiery of all types, and which may be poe pcr Ne pioenr : Pe hte ized upon the anaes heimagy trenches the a elevation re ae iain oe ee a ae 

used also in connection with draperies. The yo , ae ae cari : and after passing to the point of discharge = ¢ oa s . 

invention provides means to prevent puncture arm. * and releasing the load, to be automatically CAR-FENDER.—H. M. Lampert. Portland 
INHALER.—H. Weir, Portland, Ore. This| returned to initial position upon throwing the | Ore. In operation should the bar in front of 


or laceration of material in passing in or 


device is of a shape as will render it easyeof | hoisting mechanism out of gear, the point to] the roller strike an obstruction having its cet 














withdrawal from the device. . : , : 
application to the nostrils and protect them|which the carrier moves outwardly on the|ter of gravity elevated, the obstruction will b 
“— from injury. Absorbent material is mounted | boom being capable of adjustment, whereby the | thrown on to the fender Should mite 
Electrical Devices, in two truncated cones, and retains medicine | carrier may be dropped at the most advan-|of gravity be near the ground the front part 
INSULATED HANGER L. Srernpercer,|or absorbing organic matter discharged from |tageous point for loading. of the fender would be elevated thus dropping 
New York, N. Y The hanger admits of gen-|the nose or even for the purpose of merely STEM FOR RBOTTLE-WASHING BRUSH-|its rear end toward the ground, thus bringing 
eral use, and is particularly adapted to be | filtering the air used in breathing, as the case} pg¢ K. Vouckeninc, New York, N. Y,| the spring arms Into position to engage the 
employed for supporting electrical railway trol-}™may be. The purpose of this invention, generally speak- | struction after the roller has passed there 
ley wires. The more particular object, how- wr er ee ing, is to facilitate the quick withdrawal of |°VeT. The present is an improvement over a 
ever, of this inventor is to produce a, type of Hard ware, jthe bottle washer brush from contact with | Patent formerly granted to Mr. Lambert. 
hanger in which the melting of the insulation, TENSION DEVICE FOR SHEARS ORJ|any obstruction which this brush meets in Ad st ns 
due to leakage from heavy currents or other | SCISSORS.—W. M. Bowers, New York, N. Y.| washing the bottle, the withdrawal being con- 
causes, is unable to cause the line wire or|In the present patent the invention has for an|trolled by the obstruction, but the motive Pertaining to Recreation, 
other conductor supported by the hanger, to|object the provision of a tension device of | power for effecting the withdrawal being sup- SWING ATTACHMENT.-—-M R (RANT, 
separate from the same or to fall to the|simple construction having a movable adjust-| plied from the power used for turning the Meridian, Miss. By this invention there 4s 
ground ling member, and constructed in such a way | stem. provided in connection with a seat of a lawn 
TOWER OR POLE.—F. MiuurKkex, New|that in whichever direction the adjustable] BENDING-MACHINE.—M. J. McGrux, Park |“W'™S ® crib attachment which may be ap 
York, N. Y. The invention is an improvement |™ember is moved it will tighten the blades. City, Utah. The object of the invention {s to plied to and removed from the seat and is 


constructed with an intermediate or main sec 




















in structural steel poles or towers, for electric WRENCH.—J. E. La Dow, Kellogg, Iowa.| provide a bending machine, more especially |. 
- rn “i : “ tion and end sections, jointed at one end te 
transmission cables as are designed to conduct | An object in this case is to provide an inex-| designed for bending rails, pipes and other 7 “ , - 
2 : . ‘ ‘ . : their respective ends of their immediate se 
electricity from the place of generation to dis-| pensive wrench for use with pipe or other|articles in a very simple manner and without |. a 
. ee ; eit ‘ 7 tions, and provided at their other or free 
tant points The poles for this purpose are | similar material, which within the limits of| requiring much physical exertion on the part 
j ; . ; ; ends with means for securing the attachment 
generally placed a considerable distance apart | the wrench will fit any size of pipe, and which | of the operator, the machine being portable and near i ‘ 
* : : . ft) 1e 8 gz se 
in order to economize in construction as much | serves to grip the pipe se firmly that the same|hence very serviceable for use in mines and —— ” 
as is feasible, and accordingly each pole is|is not likely to slip between the jaws when | other places. PUZZLE.—L. C. Kornter, Taylor, Pa., and 
subjected to severe strains of varying nature, | being turned by means of the wrench. MACHINE FOR GLUING TEXTILE FAB- W M. Bt cpap N nd York, N. Y. The pu 
Mr. Milliken’s invention resists these strains. sete RICS.—F. C. Scurdper, 4 Marcus Sidealle, | '* Mteresting and will provide ot” - meee 
— j Household Utilities, Copenhagen, and J, Sepat, Jaegersborg Alle, | ™senulty and resourcefulness. It relates to 
aaa tate a . si ‘ aye . : *Ithat class f game devices hicl 0 rise 
Of Interest to Farmers. WOVEN-WIRE BED-BOTTOM.—G. Born, | Gentofte, Denmark. The invention compre- “~ : : . = ; came @ er 1 . a et 
. - 1. s 2 slides oun ted upon a ward which slid 
COVER FOR BEET-FLUMES Sa ee Marshfield, Wis. The bed bottom is so con-| hends a machine for the automatic continuous hiaeb tan & C i pit , ‘ i 
an ‘ 3 Pe sul at . \. 4 8, P Pp 8s ye nover rom place o jarce ane rear 
4 = ‘ ‘ structed that the tension at the longitudinal | gluing of textile fabrics, and is so arranged ‘ wr . ; , 
Denver, Colo rhe invention relates to flumes : " ranged in the solution of the puzzkk 
uch a ire used i nnection with beet | °e@tr shall be stronger than at the sides, so|that in its action it divides into separate 
sucl as ¢ » st n connectio ee ” . 
sugar mills for floating beets into the mill | that when two persons are occupying a bed | groups the various layers of cloth to be glued, 


. ‘ - , . | having this improved woven wire bottom, they | and b s 2 vers rethe such man- 
from the receiving sheds The object is to} a = sie iy dager yjand beings tho Mayers tegeier & . Pertaining to Vehicles. 





produc a ver which an 1 cate etm will not roll toward the center, and so that |ner that each group is glued independently of 
hat oh mntel. ani iii 4 ‘ ete ted when one person is of a less weight than the/|the others, the pressure necessary for the BRAKE-OPERATING MECHANISM FOR 
s cte oO netal anc iicl s constructe ‘ “ : oo VR Tre > é Dt 
i a a a aa y Galle: tk te’ hax “ene other each can keep his position without in-| gluing being utilized in the most effective MOTOR-VEHICLES.—P. Kravusn, Babylon, N 
n such iy as to enable o be res , Tha a Stein SP aie neces NS 
removed, and if Gestred ured in | stlen “ |commoding the other. manner, Y. mrs invention relates more particular 
emoved, an esired secured in position. : Se ees 2 . ss Sa J to that type of mechanism Illustrated an 
seein ; ge ; . | CLOSET-FITTING.—W. M. Wearnerty,| CUTTING AND CONVEYING MECHANISM. | ‘“ eS eee a age «nig Mca Be 
PLANTING-MACHINE.—B. C. McCoy, Pon-|_, a. a . “ . a ie application previously filed by Mr. Krause in 
, ‘ pa : , : : - Greensboro, N. C. The invention in this case S. M. Lanesron, Camden, N. J. This in- . 
tiac, Mich. The invention consists in a device |. a : “ which he disclosed means for operating a 
il ‘ eur . is for use in closets in connection with soil} vention relates to improvements in machinery ate : : . 
comprising a seed separating and distributing z “ - motor vehicle brake from adjacent either the 
rg ‘igh a pipe, and makes a direct, solid, safe, and sani-!for cutting or subdividing paper, cardboard, |, ° . . 
device, means for delivering seed therefrom to - : | front or the rear side of the vehi and 
. , . - tary connection to the soil pipe by the use of | pasteboard, cellular board, or the like, and P 5 . 
a discharging device, means for making a fur- : 2 means for automatically breaking the ignition 
2 - the speciatly made fitting and gasket and/| relates more particularly to a combined cut-]| . fi sl : . = 
row and depositing seed therein at predeter- cireult for the engine of the vehicle upon th 


bolts at a less cost in time and material than ting and conveying mechanism, whereby the 


covering the 
rhein by the use of the lead bends, ferrules and | separate delivered from the 


mined intervals, and means for applying of the brake 


pieces may be 





deposited seed, all of the results being sub- . “ P . . THEE } SADGER : 

m8 tially tomaticall attained "s soles flanges ordinarily used in making closet con- machine intermittently in piles rather than de- WHEEL.—G. M. Bapeer, Quitman 

sta ally automatically attainec e es ‘ " ‘ Se ee 8 -arry ) he venti f hee 
‘ thal ¥ hich I aa . vane | nections |liver each piece as soon as it is separated or | ©®'TY ing out the invention a whe 

to a machine for which Letters Patent were | FOLDIN TABLE.—L. N N York ~— off employed, formed with a hub and 

ss ae dated : A . TOLDING d JE. . NOLAN, ew ork, : “ , 

formerly granted to Mr. McCoy ° ‘ | surrounding this rim and spaced « 


invention has 
more particu- 


N. Y. In the present patent the 


| reference to folding tables, the 


SHAFT 
Of General Interest. | 


erneur, N. Y. The 


ALINER A J Ho_MEs, Gouv- 


from the 


from is a tire yieldingly 


supported 





more particular purpose 




















2 . - ; 7 ; 7 - | body by springs so it can operate with a eush 

EYEGLASS-MOUNTING a G. areca 5 ae purpose bei # to provide a form of kno k j in this case is to provide a device suitable | ion action. Plates support the springs and 
Cidaadein |’ Pana ce Ghia: tenis ate: Saned down table having great strength combined | for ascertaining the so-called “vertical aline- eetain them fn Geateel eélaiien 40 the ‘the 
tion is an improvement in eyeglass mountings, with lightness The’ table comprises rc omg cll and so-called “horizontal alinement” of and tire Means provide for permitting yleld 
col cen oo al oti ss ae ele horses and folding boards resting the reupon, | a shaft. The aliner is provided with jaws for ing of the tire in action, for pteventin hele 
guards are pivotally mounted and spring actu these agian being provided wd various de- | gripping a shaft in such manner that, regard- penfent <eadee wetienet the eet Che 
ated and can be opened for the application of a e braces and other strengthening mem- leas oe the diameter of = shaft, the ome body ; for protecting the wheel: body and tir 
the guards to the nose of the wearer and then ; = > always in alinement with a certain portion from mud and the like; and preventir the 
released to engage by a spring action with of the alinement apparatus. hinge from striking on outer or inner tire in 
the nose. Machinesand Mechanical Devices, starting or backing. 

PACKING-BOX.—G. Crrr. New York. N Y. | WOVEN PILE FABRIC.—J. K. DALKRANIAN, Musical Devices, DRAFT-EQUALIZER V. H. Bore. Sum 
The aim here is to provide a box collapsible | New York, N. Y. In this patent the invention STRINGED MUSICAL INSTRUMENT.—A. | ner, Mo. The purpose here is to provide an 
in construction, and more especially designed | has for an object the provision of a new and|/< fesrie. Sapperton, British Columbia, Can- | equalizer, for draft animals hitched in patrs at 
for packing and shipping dry goods and other | improved woven pile fabric of the oriental rug ada. One of the objects in this case is to}each side of the line of draft respectivels 
heavy pieces and articles of merchandise, and|type having Persian knots, and arranged to] improve stringed musical instruments, such as|Wwhich will enable the even distribution of 
arranged to permit of conveniently setting up | Strongly reinforce the body of the fabric, thus] .ijjins violas, violoncellos, and the like, so|draft strain upon each side of the lin 
the parts or disconnecting the same, for form- | Tendering the latter exceedingly strong and | that the strings can be easily replaced when | draft, respectively, which will enabie th 
ing a small bundle capable of being stored | durable. necessary and withont loss of time, as is the | distribution of draft strain upon each pair 
and shipped in a comparatively small space. METHOD FOR FORMING WOVEN PILE | case in an ordinary stringed instrument when |animals or impose proportionately less lon 

CONCRETE - MOLD W. H. ALEXANDER. FABRICS.—J. K. DaLKrantan, New York, N.|/a string is broken. strain upon a weaker team than the other pa 
Long Branch, N. J. The purpose in this im- | ¥. The object of this invention is to provide PIANO-PEDAL AND PROCESS OF MAK-| 8S to pull 
provement is to provide a mold which will | new and improved method for forming woven |ING THE SAME.—A. L. Eppeis, New York, VARIABLE-SPEED GEAR—P ( Wr 
more readily permit of a concrete block being pile fabrics of the oriental rug type, the weave ’N. Y. The intention in this improvement is |U1AMSON, Oakland, Cal. The invention relat 
formed with its exterior surface of a different | having Persian knots which are formed me-/;, produce a process for attaching the toe of | to a gear for operatively connecting the moté 


has in|Chanically in a very simple manner, and pre- | 





mixture from its body; and it also lthe pedal to a rod, the general purpose being |and the drawing wheels of an automobile 
view the provision of means to remove the ferably on a loom, such, for instance, as | to decrease the cost of manufacture and to|the propeller of a motor boat or the Iike, and 
conerete biock from the mold with little trou- | Shown, and described in the Letters Patent of | ijcrease the rigidity and strength of the com-|comprises friction disks, driving and driv 
ble, and with no danger of breakage. |}the U. S., formerly granted to Mr. Dalkranian. plete, finished article. It relates to pedals for |Tollers movably engaging the disks and simul 
HORSE-COLLAR. JI. De W. WHrpp.e. SKIRT-MARKER L. D'Exia, New York,|use with pianos, organs, and similar instru-| taneously operable so that the change in th: 
Omaha, Neb. The particular purpose in view | N- Y. More particularly the invention relates | ments. speed of rotation of the driven rollers is a 
in this case is to provide features of improve-|to adjustable clamping means for holding the —— multiple of the change of speed of the drty 











ment for the collar formerly patented by Mr. skirt after gripping the lower portion of the Prime Movers and Their Accessories, disks, and in which the disks are operable to 
Whipple whereby the construction is simplified, | Skirt, and to constitute a guide for the mark- VALVE MECHANISM FOR STEAM-EN release the rollers. 
and the connections to the draft leathers are ~ = — is a pr aren byes . GINES E a. a MeComb ‘City Miss 
adapted for self adjustment. to accommodate |Ping the skirt substantially throughout the | ""*""* sy aie ce - hg - 
a in ~ he — e- once circumference of the lower portion thereof and rhe invention relates to engines for pumps for ; ests Designs, 
, ius ; ; . . desir fluid pressure brakes, and its object is to pro DESIGN FOR A DISH.—-B. G. Garrison 

a high or low hitch upon the object to be | adjustable so as to grip it at any desired megan wy and useful improvements in| Newark. NM. J.. This or " ~~ > 
drawn. Furthermore to dispense with objec- height, and adjustable to receive skirts of any shea peo bg tran of ~ " = th ‘ hee andes —— Prete oo . : 
tionable projections from the draft-leathers, size. wenye eee oS — gg a (ors eagles wag Syseage: Bey Fheamoge ee Se 

# errr , a ‘ a _ satis ane mia nits y ental admission and exhaust of the steam are|the dish a wide and slightly slanting rim 
and obviate wear of parts by changing their APPARATT 8 FOR WINDING ane ( LEAN properly controlied, to insure easy and positive | projects and from this there is a raised tow 
construction while effecting a like purpose. ING SILK AND OTHER FABRICS.—E. Di working of the brake pump. bowl-shaped upper half, the whole comprising 

ENVELOPE.—A. BE. Harker, Windsor, N. J.| BINT, No. 2 Piazza Belgioioso, Milan, Italy a graceful and well balanced artick 

One of the purposes here is to produce a The aim of the present invention is to facili ESIGN FOR A BADGE : ete 
shapely envelope from a single sheet of paper, | tate the speedy winding of silk and other Railways and Their Accessories, a ng Fe N M Tt i. pets iain orn th 
that may be rapidly cut, folded into form|textile fibers as well as to unite in one sole] ROTARY WHEEL-GUARD FOR CaARS.—F, | "ant Fe. a nes Peay ae 
and secured by an adherent at certain edges | operation the winding and cleaning processes,|§. Hurcuines, New York, N. Y. The inven- comprises 8 beg — ot oon a ~ 
thereof, so as to provide two independent |thus causing a considerable saving in the| tion relates to improvements in car fenders or a ~ ; = rhs et - ote r thts 
pockets therein for the reception of cash con- handicraft, and allowing of the production of | guards, and more particularly to that type of —— - ree “ys pris ys “et 4 
tributions, the envelope being especially de waste being greatly diminished fender in which there are employed retary coed hag otc. dee In th de rs 


signed for use in the collection of voluntary 
offerings for the support of a pastor. and other 
purposes, and which are usually collected and 
disbursed by church officers. 

METAL CONSTRIUCTION.—W. P. Law- 
RENCE, Colorado Springs, Colo. The invention 
relates to improvements in metal construction, 
particularly to means for securing 
together tubular members formed of sheet 
metal It may be utilized in various different 
arts, but is particularly adapted for use in 
the formation of metal furniture, for instance, 
in securing the rails of bedsteads and chairs 
to the uprights thereof. 


and more 





DEVICE FOR HANDLING TYPE-WRITER 
RIBBONS.—E. C. MaaGnus, Bonn-on-the-Rhine, 
Germany. The intention in this 
provide a device which may be used in putting 
type-writer ribbons on .type-writers and in re- 
wax 


being neces 


case is to 


moving the ribbon writing 
or when worn, without it 
sary for the operator to touch the ribbon with 
his hands. 

HEDDLE-MAKING MACHINE.—. B. Bor- 
Geson, Butler, Pa. This invention refers to a 
machine for making loom-heddles of a duplex 
wire composed of two parallel strands soldered 
together continuously throughout their length ; 


previous to 
stencils, 


upon the movement of the car and serve to | 


remove persons or obstructions from the track 


and prevent the car from passing over th 
ATTACHMENT FOR WOODEN RAILWAY 
TIES.—C. H. Bennetrr, Corning, N. Y Mr 


tennett’s improvement pertains to railway ties, 
his more particular purpose being to 
a type of covering therefor, serving the joint 
purpose of protecting the tie from the effects 
of moisture, insuring uniformity of distance 
between the rails and enabling the 
and also the ratis to be secured firmly 


provide 


covering 





in wes 
tion relatively to the ties. 


cylinders or drums which are positively rotated | 


ar are the initial letters. B. P.O. | 

DESIGN FOR A BADGE E ' KAssri 
Ballinger, Texas The desigr resents a 
short length of tree trunk, th at top ng 





decorated by ar maul crossed, with 
a wedge in the 


initial 


axe and 
center. On the body of the 
letters W O W The 


tree are bottom 


of the badge is made up of an ornamental 
monogram 
Note. —Copies of any of these patents will I 


furnished by Munn & Co, for ten cents each. Pleas. 
state the name of the patentee, title of the tnvention, 


and date of this paper, 








Scientific 


American 
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IMPROVEMENTS IN THE DE FOREST 66 99 Foot and : THE AERONAUTIC SOCIETY’S FIRST 
SYSTEM OF WIRELESS TELEPHONY. tar Screw Cutting Gasoline CURTISS AEROPLANE. 
« *, 
(Concluded from page 457.) Automatic Lathes s s s Engines (Concluded from page 460.) 
_ . " _ Feed. at : 91 . . P 4 -aT. 
Dr. De Forest has made an ingenious ap FOR FINE, ACCURATE WORK embody the best mechanical principles Net tort we ighing 12 pounds, as well as a gear 
{ ‘ j ire . terials and workmanship are always right ney riy ic 7 ‘ , ‘ 
plica of the principle of directive end for Catalogue B. have the approval of all mechanics. Dependable driven oil pump, is placed at the same 
proj tion, a refinement of which has SENECA FALLS MFG. CO. ccocaeane ro my end as the carbureter, while the gear 
yry ‘ , . = 08 ew* 1 8s He, 
! jeveloped with great success | 695 Water Street, economical. They water pump is at the other, or rear, end. 
aiso ft mh Gey } y 5 Seneca Falis, N. Y., U.S.A deliver their full . > . : 
in Kurope by Bellini and Tosi.* It was Se rating of power One of the gears of this pump is on the 
ound that if slanting wires were run| hes camshaft. The motor is very light and 
1 mast to boom, the intensity | Engine and Foot Lat compact, its weight complete with pumps, 
trom t . : - MACHINE SHOP OUTFITS, TOOLS AND : - 
( +) ave emitted would be nani) SUPPLIES BEST po ype po | magneto, and carbureter being 97% 
WORKMANSHIP A : eae ; a 
t . 2 5. = Ss le B C 
gre r the direction of the plane | gegastian LATHE CO.. 120 Culvert St., Cincinnati. 0. | pounds As it is claimed to be capable 
of ! ntenna and practically zero at of developing as much as 30 horse-power, 
ght a s to it. Accordingly, this af V d C t Price | its weight without water and radiator is 
forded ther un excellent method of di- ee ef oun efs } about 3% pounds per horse-power. The 
' » whole ar- egister f . , ; ’ radi vei 0 3, and less thar 
, ne t} ves: and the whole a veh les. non scat STYLES AND SIZES FOR ALL USES radiator v eighs 4 pounds and 1 
rangemet ere revolved. any desired | tions, Cut full size Vertical in 2, 3 and 25 B. P. Horizontal Por- | 10 pounds of water is carried, so that 
. ; 0k le r table and Stationary 6,8 and 20 H. P. hd . 5 oo 
lireetion uid be given to the wave a ina om ee |f Air-C ooled in | and 2 HP. Call on our loc iagents | the total weight of the power plant is 
. | for further information or write us for catalog - ‘ re . ys 
front n d from the antenna Dr. | 18 Sargeant St., Hartford, Conn mmmeemente gumiinee 60. 6s suannn under 150 pounds. It was tested by a 
ry rest conceived the idea of using | (ees eens ji, 10-hour run driving the propeller. 
o A ‘ sending out danger sig and Fine Castings. 16 Harvester Bidg., Chicago, U. S. A A 6%,-foot diameter, 5-foot pitch wood 
r 1 t I on Great Br i 
ils m a shthouse or other point, | Mes, Manny & Co. Ltd. propeller is mounted upon the engine 
d change tl lirection of the wave by | ‘4s © ©., Engund GERNSBACK INTERRUPTER crankshaft. This propeller develops a 
‘ the projecting apparatus so F - as thrust of 225 pounds when the aeroplane 
that any boat which received the sig W ORK SHOPS jis held stationary, although 150 pounds 
nals could immediately ascertain its di- | of Wood and Metal Workers, with- | is all that is needed to fly it. The blades 
: : out steam power, equipped with b five inck id The tor 
rection from a danger spot equipped with B are ut five inches wide. 1e€ motor 
ARNES’ FOOT POWER : . 
the “aerophore as the device has soon | BARNES: oC i is mounted upon the rear part of the 
termed ce the apparatus was designed | allow lower bids on jobs, and give main planes, half way between them, the 
greater profit on the work. Machines i , we ere 
to transmit intelligible signals which dif- | sent on trial if desirea. Catalog Free. Sicchediie Or @teck Send %. | Propeller being at the rear. The aviator 
F & JOHN BARNE ostage for ! , of the interrupte 
fered automatically with the constantly oe? ea ELECTRO INFORTING CO., 84a Weet Broadway, oe sits on a seat at the front edge of the 
changing direction of the waves as pro-| 1999 Ruev Sr. Rockroro, tee “Everything for the Experimenter”’ | lower plane and about a foot above it, 
jected 4 simple example will illustrate _ “yn this seat and a foot rest being located 
e WwW s you a : » a 
this. When the apparatus is arranged to 4 = CRANGER” BICYCLE omen a pair of inclined braces extending 
transmit waves in a northerly direction a on approval, freight {upward from the front wheel to the two 
- . : _— paid to any place in the United States without acent deposit n advance, and allow | 3ne¢j; “ights : dal thich sup- 
certain telegraphic or telephonic signal i\ Eovinge tree tfattrom theday you receive it. If it does not suit youin every way and special uprights at the pk " hic n = 
would be sent out in that direction, and is not all or more than we claim for it and a better bicycle than you can getanywhere else port the motor bed in conjunction with 
\\ rr of price, or if for any reason whatever you do not wan Ene, ship it back ‘ E > 
! that direction If that message i to us at our expense for freight and you will mot de out one cent. the inclined braces. [T'wo other pairs of 
We sell the highest grade bicycles direct from factory ‘}ponoc py ia . sites ~~ 
were received on some ship, it would fol- 5 LOW FACTORY PRICE to rider at lower prices t cycles di other house. We ) Draces extend upward respectively from 
hat » - ‘ ear Save you $10 to $25 middlemen’s profit on every bicycle—highest de models with is w Pr 
low at once that the lighthouse was bear- Pugctere-Procf tires, fasperted Roller chains, pedals, etc. sat prices no hig er than cheap mail this wheel to the front edge of the upper 
g d t : »sse “or : cles; also reliable medium grade models at unheard of low price: ane ¢ ar: snwardly- 
ng due south of the vessel For other RIDER AGENTS WANTED © ie muecels at wend ot Ts 7» ern a ~~ plane and to the parallel downwardly 
ints o ) C as " onals 1 Ranger Bicycle furnished by us. ou will be ineli ) x ing forwar Pr 
yn s of the compass the signals would cer Ententaatiley deppececend te Sees peapadtiate wed special ets we wih inclined poles extending forward from 
be different while a prearranged code My on the first 1909 sample going to your town rite at once for our sfecial offer. the front edge of this plane to support 
. - slaearctealie ’ —— NOT BUY a bicycle ora pair of tires from anyone at any Price until you receive our catalo; | : Rick 
would be employed where the aerophore and learn our low prices and liberal terms. BICYC Le ‘DEALERS: you can sell our bicyclesunder (the horizontal rudder. The tail is car- 
> , : : ¢ at double our prices. Orders filled the day received, “ : 4 
was installed upon a vessel Thus with Rey “yl be say Desstipds tarenn ft med eae stores will | ried by two pairs of parallel rods ex- 
2 al 7 es j rati ) 7 clog te Pica eer tubes, lamps, cyclometers, parts. pairs and =—§ tendi wnw: and upwe Pir 
the apparatus in operation on both of two “TIMES, COASTER ‘BRAKES, SS Se en ee Grual — ll Ne ding do n ard and upward from the 
vessels, it would be possible as soon as A+ + KA eee anceps ins dite | rear edges of the upper and lower planes 
they came within range of each other | MEAD CYCLE COMPANY, Dept.L-175 CHICAGO, ILL, 222 meeting some 12 feet behind them. 
determine their bearing, particularly as A square automobile-type radiator is 
the signal is first received by an auto- placed in front of the motor; the cylin- 
matic and audible device, such as a} r 1 drical gasoline tank is located above it 
buzzer, which would sound in the pilot 1 NOW READY } just under the upper plane, and the oil 
house and make evident the necessity of | reservoir below. 
| kT . 
picking up the telephone receiver and | The control of the new aeroplane is 
_ e : > 7) ac ‘ . a « 
learning the exact direction of the sig-| The Desi and Construction of practically as simple as that of an auto- 
nals. Dr. De Forest has recently been gn mobile. All the aviator has to do is to 
working on a type of aerophore where an . e pull or push on the steering wheel, which 
are light is revolved behind a paraboli Induction ( oils is placed vertically in front of him, in 
mirror ith the movement interrupted order to steer up or down, while turning 
successively at the points of the com- By A FREDERICK COLLINS the wheel and inclining the body slightly 
pass where the signal automatically is . steers the machine to the right or left. 
ent o1 I ireless Ct y > . . °° The vertical rudder is in reality unneces- 
sent out by wireless, indicating the di- |] gyo, 295 Pages and 160 Illustrations, made from original : , ) 
rection in which the wave is projected drawinas made esneciall fer this | k sary for steering, as this can be accom- 
Iv addition to these signals a micro e P y plished simply by inclining the body and 
phonic transmitter is connected with a set PRICE $3 00 thus setting the balancing planes. These 
of bells tuned to the quarters of the ‘ = are connected by wires with a frame of 
octave which are constantly striking, one | HIS work gives in minute detais steel tubing shaped like a bicycle handle 
after the other, several times a miaute, | full practical directions for making bar and fitting around the shoulders of 
These bells have a varying range of pene- : , eight — > rig ns the aviator, so that when he sways slight- 
ing from a smé one iviry a @-Inc nfl . . .t s ea 
tration, so that when the observer on a spark to a large one giving 12-inch ly to one side or the other one wing tip is 
boat can hear four bells he knows he is sparks. The See om and inclined upward and the other downward 
5 be li ? q ~y every part down to the smallest screw sli tly r pares ee > we 
within a certain range of distance of tne are given and the descriptions are written atigh -. rue aeroplane, in a run of oe 
source of sound When only three are in language easily comprehended feet, wili attain sufficient speed—about 25 
heard, the distance, of course, must be | Much of the matter in this book has miles an hour—to rise. It flies at more 
never before been published, as, for h: a cgay : ; . 
less, and so on, so that a fair estimate instance, the vacuum drying and im- than 40 miles an hour. A plunger brake 
of the distance from the danger point is pregnating processes, the making of is fitted to the front wheel tire, to aid in 
ste adjustable mica condensers, the con- uickly sat ines Wee a : 
obtainable cian .of Maik svn q lickly stopping it w hen it alights, 
An improvement that makes possible switches, the set of complete wiring Several successful trial flights were 
the satisfactory working of the system diagrams, the cost and purchase of ma- made at Hammondsport, N. ¥.. by Mr. 
: ; 2 terials, etc. It also contains a large num- grees a : ae 
8 the adjusti: of the sending mechan = oes ees ete Sized Yadection Coll ber of valuable tables, many of which Curtiss on June 4th, 5th, and 6th. The 
educe ac-simiie ,ntermediate Ize nauction oils. 7 - 
ism ¢ ! struments to a “common Completed, 4, 6, or 8 inch Co have never before been published. longest of these was about 3 miles in the 
tune rom that of ; af shape of a figure 8. He has shipped the 
. st o¢ te ; E ie WwW ca > UD- : 
the re pi pparatus, so It is the most complete and authoritative work as yet pub machine to the grounds of the Aeronaun- 
that when using a e antenna lished on this subject. tic Society at Morris Park race track, 
Ssible receive > sound whether in® i : ‘ ° New York, and after cing fur- 
possible to receiv the sound whether Following isa list of the chapters : c, a 1 after making some fur 
the transmission apparatus is working ther practice flights, he will attempt to 
E . , sinens = I. The Development of the Induction Coil. ios, tninaiadan = 3 
or net. When a signal is received, a Il. Theory of the Induction Coll Simply Explained. set up a record for the Screntiric AMEk- 
smal! lamp is lighted by induction or a oy Sor ‘ c resennesy <- Cupeeeeneme. ICAN trophy at the society’s first 1909 
| ime the ‘ ron ore. . sh sas . s 
bi r is caused to sound, so that the| V. Winding the Primary Coil flight exhibition, which will be held 
: | e Insulation Me ee » Pri » and Se de a : 
: "9 mmediately puts on his head Vi. Th _~ tion Between the Primary and Secondary either the 19th or 26th instant. A new 
telephone in order to find the where- Vil. Winding the Secondary Coil. ; monoplane and several new gliders will 
ions Vill. Winding the Secondary Coil (continued . “ F . 
ute af! name of transmitting IX. Vacuum Drying and Impregnating Apparatus. also be tried upon this occasion. There 
, . Constructing the Interrupto in Hi 
station Aerophore signa will he ee ee will be a wind wagon race, and contests 
erected at all the points of on the XII. Adjustable Mica Condensers for models, kites, and gliders. The so- 
. Xi Reversing Switche and Commutators. 4 Ge - Abie . 
Great Lal and will be used on all the XIV. Spark-Gap Terminals and Other Fittings ciety’s new dirigible balloon will also be 
» — XV. The Base and Other Woodwork nes 
signal of the Radio-Telephone XVI. Wiring Diagrams for Induction Coil flown. 
‘omp “he device has > XVIL Assembling the Coil —————-#-e—_______ 
Compa The dev has bet n tried on XVIII Sources a + — 
the steamship “Wisconsin, and has XIX. » Cost and Purchase of Materic als. Reduced Fac-simile. | Los ANGELES 200-MILE CONDUIT WATER 
worked successfully over a limited range. XX. Use ful Tables, Formulas, Symbols d Data Simple Impregnating Chamber. SUPPLY. 
— — _ Send for full Table of Contents (Concluded from page 460.) 
* See ScrenTIFIC AMERICAN SUPPLEMENT, No. 174 . division, as it is called, is uninhabited, 
June 12th, 1909, page 372. MUNN & Co., Publishers, 361 Broadway, New York === and it was necessary to transport much 
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of the machinery and all of the food sup- 
plies as well as the building material 
from the desert and mountains in wag- 
ons, necessitating the construction of an 
extensive mileage of roadway. 

The tunnels which have been required 
on the route are notable for their extent. 
The Coast Range of mountains is pierced 
by a tunnel, nearly 11 feet in diameter, 
which is nearly 27,000 feet in length—one 
of the longest in America. In this tun- 
nel and its approaches, covering a dis- 
tance of 11 miles, there is a fall from 
2.922 feet altitude to 1,520 feet. The head 
thus obtained will be utilized 
of 93,000 horse- 


of water 
in an electric power plant 
power at what is known as Elizabeth 
Lake This will be by far the largest 
power plant in connection with the pro- 
ject. Another tunnel is 7,800 feet in 
length. The conduit does not extend into 
distributed to a series of reservoirs in 
San Fernando Valley. These 
have a capacity of about 35,000 acre feet, 
a supply sufficient to serve the needs of 


reservoirs 


the city for a period of several months 
even in the dry season. 

The development of the water power 
and its use are notable features of the | 
project which is being carried out. As 
already stated, several stations are being 
constructed upon the route at 
sites. Machinery 
been installed for operating the machin- 
ery of the cement mill which has been 
erected for supplying this material to the 
for the operation of several tram- 
and also for 


project; 
roads for 
dredging a lake which is located on the 
line, the dredge being constructed espe- 
cially for this purpose, and operated en- 
tirely by electric power. The current is 
also to be utilized in serving a series of 
large electric pumps, as the supply of 
water is ample not only for the city, but 
for irrigation on an extensive scale. It 
is calculated that at least 20,000 acres of 


carrying material; 


this section of California will be re- 
claimed for the planting of fruit, vege- 
tables, and grain. It might be added that 
the transmission system from the gener- 


the city of Los Angeles; but its water is} 


suitable | 
in some of them has} 





what is at present unproductive land in|! 





Write for Prof. Charlies Munter's 


NULIFE BOOK 


IT WILL TEACH YOU HOW TO 


Breathe Yourself Back to Health 


This valuable illustrated 
bock will be sent you 


FREE ON REQUEST 

It shows and explains how 
Men, Women and 
Children have regained 
their health through deep 
breathing. It tells how to 
expand the chest, straighten 
round shoulders and reduce a 
protruding abdomen. 


PROF. ones aonres 
Nulife Dept. 
Wo, 13-15 W. sth st. "New York 

















“SAVES” DOLLAR. 


Think of it—at least two cents a day for your 
collar wash bill! 7.3 year —and $3.00 
for the collars. Y o te t now 

it cost so much? Weil—four LITH ‘LEN 
Ww aterproofed Linen Collars cost $1.00 
and will last you a year. When soiled ju-t wipe 
them white as new with a dampcloth. Thesame 
collar you have always worn, only waterproofed. 
Always keep in shape. never wilt or fray, and 
are made in every fashionable style. All sizes 
Then there's “ cuff” money —figure that out anu 
you'll investigate, If so, you'll buy 


Collars 25c. Cuffs 50c. 


Always sold from a RED box. Avoid substitution 
If not at your dealer's, send, giving styles, 
size, how many, with remittance, and we will 
mau, postpaid. Booklet Free. 


THE FIBERLOID COMPANY 
Dept. 22, 7 Waverly Pi e,_New York 


$54.00 per day 
The Record CAMERA-SCOPE 


pK... we can prove it. Anyone can operate 
it. Makes 6 finished button pbotograpbs a 
minute. Price of Camera-Scope, with sup- 
plies for making %0 pictures (en ugh to 

may for the complete outtit) $25.00. 

cxtra buttons $1 per hundred ; extra frames 
$1.50 per gross. independent and make | 
money for yourself. Write today 


Ww. S. MOUNTFORD, 100 Maiden Lane, New York, N.Y. 





EVERY DESIRABLE FEATURE Is 
FOUND IN 


Crescent Wood Working Machinery 
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ating stations to the points of distribution 
will be about 120 miles in length. In fact, | 
the line is one of the longest in the world, | 
and the current of 75,000 volts is the high- | 
est ever attempted over such a length of | 
cable. The concrete-incased pressure | 
main which leads the water to the _— 
power house—a gradually tapering pipe, | 
so as to accelerate the force of the water 
at the turbines—is the first of the kind| 
ever put in use. Furthermore, the con- 
duit which carries the water to this pres 
: sure main is the longest tunnel system in 
use for this purpose. 

: Construction was commenced on the 
eastern section, as it was realized that 
3 the tunneling and closed conduits would 
l require so much more time than the open 
) canal. The section in the Jawbone dis- 
) trict has been by far the most difficult to 
complete, for the rock work here com- 
e prised nearly nine miles and included no 
1 less than twenty tunnels. These tunnels 
are connected vy short redwood flumes, 
e but to all intents and purposes they con-/¢ 
Stitute one continuous underground con- 
e duit. 

A reference to the headworks and the 














tunnel system makes clear the entire 
I ; Scheme. A dam, thrown across the can- 
t, yon at the intake, backs the water up 
a for over a mile, forming a large reser- 
0 voir, from which the water flows into the 
- tunnels in sufficient quantity to fill them 
9 to their required depth of 6 feet 6 inches. 
d From this point the river, in the 12 wits | 
Ww to the power house, drops by a successio 
1] of falls and steep grades almost a thou- 
e sand feet; but the tunnel grade has a fall 
LS of only 8 feet to the mile, the total fall 
D- to the forebay being only 68 feet. Thus, 
e instead of the waters following their nat- 

ural course far down in the gorge to the 
| floor level of the power house, they are 
R run through the. gravity conduit high 

above the bed of the river, emerging from 
, (Continued on page 471). 
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Two Good Books for Steel Workers | 





Hardening, Temper- 
Annealing and 
Forging of Steel 


By JOSEPH V. WOODWORTH 


Size 6% x9% inches. 288 pages. 201 illustra- 
tions. Price $2.50 postpaid 

HIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-working mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps 
thread dies, reamers, hollow mills, punches and 


dies and various metal-working tools, shear blades, | 


saws, fine cutlery and other implements of steel, 
both large and small. The uses to which the lead- 
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. A 
chapter on case- hardening is also included, 


The American Steel 
Worker 


By E. R. MARKHAM 


Size 5% x8 inches. 367 pages. 163 illustra- 
tions. Price $2.50 postpaid 


T is a standard work on selecting, annealing, 





hardening and tempering all grades of steel, 

by an acknowledged authority. The author 

has had twenty-five years’ practical experi- 
ence in steel-working, during which time he has 
collected much of the material for this book. Care- 
| ful instructions are given for every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements; how to tell 
steel when you see it; reasons for different steels; 
how to treat steel in the making of small tools, taps, 
reamers, driils, milling cutters; hardening and tem- 
pering dies; pack-hardening; case-hardening: an- 
nealing; heating apparatus; mixtures and baths, 
the best kind. and why ; and in fact everything that 
a steel-worker would want to know is contained in 
this book. 


OUR SPECIAL O Eg oe 
each, but when the two volumes are ordered from 


us at one time, we send them prepaid to any address 
in the world on receipt of $4.00. 





Harrow, L. F. Wheeless subaamed 924,517 
Hat body and making the same, Wollner & 
Eiseman .... ° . 4 
Hat container, lady's, F. Youn 1g - mee ¢ 
Hats, means for facilitating the cireulation 
of air under, L. Morigi. ; { 
Hay rake and cocker, W C. Trassell.: 
Hay rake and loader, C. Bornholdt........ 
Headache, appliance for relief of, J. M 
Blashfield jis <a ; 
Headlight operating means, E. C. King.. 
Heater, F. Buehring. sh a 
Heating air or other "gases, apparatus for, 
Ww. R 











LS Se clea . 

Heating and mixing plant. F. 0. Blake 182 

Heating furnace, continuous, H. E. Smythe. 924,009 

Heating medium for scientific and similar 
apperatus, means for automatic ally 
regulating the supply of, G Edelen 

Heating system, duplex, E. H. heave 

Hinge, C. F. Anderson.......... 

Hinge, gate or door, C. W. Cook 

| Hinge, spring, E. Bommer..... ven 

Hoe and weeder, garden, J, 8. Worcester 

Hoisting and conveying apparatus, W. M. 








ole 





Hoisting or carrying mechanism for barns, 
M . q 


8S. Yoder 923 











Horseshoe, M. T. Keenan. 241 
Horseshoe calk plate, 0 F. Peterson 580 
Horseshoe calk, removable, D. A. Shaffer 586 
Iiose coupling, R. 8. MacEwan _ 





Hosiery, manufacture of fashioned, “A” Gee. 924, 
Hub, vehicle, W. R. Wilson.... 923:919 
Huller See Pea huller 
Hunting knife, D. H. Holman 924,070 
Hydrant, hose, C. C. Corlew A . $ 
Hydrocarbon burner, Stamps & Singer 
Hydrocarbon motor, F. L. Nichols 
Hydropneumatic wheel, Oudinot & Putois 
| Ignition regulator, automatic, E. D. Wal 
dron ° ° 
Implement handle 





auxiliary, C. TP. Paulsen 

Internal combustion engine, W. E. Struss 4 

Internal combustion engine, R. A. Reynolds. 924,382 

Invalid lifter, swing, and wheel chair com 
bined, C. F. Moore 

|} Iron heater, F. L. Miller. . 

Jacquard mechanism, J. A. Groebli 

Jar cover, Strachan & Campbell 

Joint See Floor covering int 

Joint coupling, universal, Ff Panse 

Joint device, expansion, F. Seiffert 

Keyhole guard, R. J. Copeland 

Knit fabric having elastic selvages, H. ¢ 
Shaw ponee ° 

Knockdown box, A. M. Wight 

Labgl affixing device, bottle, 8. B. Goff 

Labeling machine, can, J sarrow on 

Ladder, extensible, A. F. Cralle.. 

Lamp, M Cohen 

Lamp and lantern, H. E Harbaugh. 

Lamp bracket, vehicle, Eblen & Kirke ndall. 

Lamp bulb guard, G. L srisbin... 

Lamp, inverted incandescent gas, J. W. 
Hosler ere ; sans abanderes 

Lamp oscillator, y 3 | ee . 

Latch bolt dogging mechanism, A. Arens.. 

Lavatory, W Bunting at 

Lawn sprinkler, B. F Wooding. 

Leer charging apparatus Hubbell & Morris 

| Level, automatic, J. J 

Life-saving device, F 

| Light fixture shade, P. J. Handel... 

| Line casting machine, J. R. Rogers 924,000, 924,001 








| Line casting mac hine. L. L. Kennedy.. 924,245 
| Line holder, C Wilson. 924,026 


| Liquid Seating and cooling "apparatus A 

} Jens« oe ‘ é 
Liquid nd RS Sab apparatus, F P Smith 

| Liquid separator, automatic, O. Zerkowitz.. 
Liquids and gases chemically active upon 

} each other, apparatus for simultan 

} eously treating. J 





Steynis 924,592 
| Lithographic presses, blanket for, F A. 
Tessmer .. ° esens 924,016 
Loader, R. A. Ogle ‘ ‘ ~ .. 924,184 
Lock, R. Feola 924,331 
Lock and latch, combination w T 
Blount, Jr 924,421 


Locking device 
Feely $ 
j}loom, W. R surrows 
|} Loom, W. J. Garlick oa 
| Loom side protector, Goulet & Lamarre 


drawer and tray, W. H. P 
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Loom thin-place preventer a = Senay, 1% 
| Lubricating washer, C E. Palmer.... 265 
| Lubricator, J. Sherry . 588 
Mail bag catching and delivering mechan 
ism, W. C. } . tans 923,872 
|Mail box, H. P. Davis 6 . 818 
Mail carrying apparatus, L. Westcott 206 | 





Mail delivering and receiving apparatus, W 


Kreanner . 923,977 


Mail delivering and Te ceiv ing apparatus, W 

0. Massie .. ° 924.085 
Mail receptacle, J. W. ¢ ‘utler........-..... 928,816 
Match box, P. J. Wurszburger..........:ee- 924,522 
Match box and cigar cutter, ¢ ombined, w. 

H. Webster . 924,022 


Match safe, S. Whitcomb. .. 924,407 


Measuring and weighing meron B. P. 











Mulloy PEC .-. 924,570 
Measuring apparatus, torsion, W. H. Kener- 
son . ; 924,242 
Mechanical move ment. Ww 's Tay lor, Jr 924,509 
Medicine cabinet, J. W. Hunt seene 468 
Merry-go-round, B F. Fiteb 155 
Metal cutting apparatus, N. H. Davis . 923,954 
Metals by the wet method, electric disse 
ciation of, A. Levy.. 923,864 
Meter statement delivery apparatus, R. W 
Gallagher . a6 924,158 
| Micrometer, A. Nielsen fori 922/880 | 
Milking machine, L. Holt ; os 924,229 
F Mill and method for rolling tubes, M. F 
| Capron 923.944 
| Mining timber, re info ree a concrete, J. A 
‘lliott ‘ 


Mold. L. D. Irish.... , 

Molding apparatus, Danver & Lose 

Molding machine, R. C. Meyers.. 

Mortising tool or chisel, O. L. Smith.. 

Motion, mechanism for converting reclpro- 
eating into rotary, O. Schoell 

Motor control, electric, D. C. Jackson 

Motors, apparatus for injecting fuel into 
internal combustion, F. Durr , 

Mower cutter. lawn. A. B. Case.. 

Mud guard, B. L. Jones 


Shaw i? é . 923,899 | 











THE HOPKINS & ALLEN 


TRIPLE ACTION «: 
pouce. REVOLVER 


POLICE 





| 
| 





Not a Guess— 


That's what they all 
say of the Triple Action’s Safety 
principle. A child can see and know 
that it's safe. A blind man can feel 
it. The Triple Action carries the 
hammer up after firing, away from n 
the firing-pin, and entirely out of (Nickel Finish) 
the suspicion of danger. You can't $ 5 
discharge the revolver if you want 9. 0 
to, except by deliberate intention. giseg . $10.90 
It’s a new construction, a better 
one. The Triple Action is safe because basically 
safe in construction. 
The Walnut Army Grip gives a strong, firm bend: pal. ond 
adds greatly to the weapon's effectiveness. 22, 
calibre, 4 inch barrel; nickel, $9.50; blued, $10. “00 jo 
all good hardware and sporting goods stores. If your dealer 
loesn't sell it, don't take any other. us price; we w 
supply you direct and guarantee safe delivery and satisfaction. 


Write for our new 1909 Gun Guide and Cata- 

log. It shows the most inclusive line of 
high-grade, low price fire-arms made—re- 
| 


Four In. barre! 


volvers, rifles and shotguns. Send for your 


copy of this catalog TO-DAY. 


THE HOPKINS & ALLEN ARMS CO. 
138 Franklin Street, - Norwich, Conn. 


CONCRETE HOUSES 


Cost are Tien Wood 


More bande e Brick, Dar 


It'e free. 












4 and are al 
» Simple, easy 
furnish fuli mete 
tor yourself or raske 
welling blocks. 


Write for eatalog and wuggestions 


THE PETTYJOHN co., 615 N. Sixth Street, Terre Haute. Ind 


Automobile Trouble 


AND A CURE 


Dunn’s Allright Spark Plug 
GUARANTEED FOREVER 
DUNN MACHINERY CO., Atlanta, Ga. | 




















GOES LIKE SIXTY 
SELLS LIKE SIXTY 6f ) 
SELLS ron SIXTY 


GILSON 








How to Construct 





Muffin pan, H. R Wolfer. 
Music leaf turner, J. F. Dickson 
Musical instrument, brass, J. Low 
Nail setter, A. Gebne 
Needle shower, I. G. Dimond 
Nest trap, G. H. Gaw 
Nut lock, T. M. Mills 
Nut lock, B. Humphrey 
Oar, H. Chaussinand 
Oil burner, H Ashlock ste 
Oil burner, self-cleaning. P. K, Morcom.... 
Oll cup, W Morris 
Oiling device. belt, C. Benson 
Ore jigger, W. M Williams 
— separator, C. M. Mullen 
res, reducing, F. M tecket 
bors J. Stecker 
|Oxygen from air 














separating, ‘a Eek . 





Package, T. D. Richardson.. 
| Package tie, D. Comfort.... 
| Package tie. J. Bennor.. 

4 acking, C. C. Puffer. ° ° ° 

Packir lubricating, Stews art & Carr 
| Pad. e Collar pad. 
Paper bottle closures, making, C. F. Jenkins 924 
‘aper box blank cutting machine, F. Girou 1,607 | 
Paper boxes and similar articles, clos 

for, P. B. Myers...... re 924,094 | 

Paper machine, H. J. Meader. 123.870 | 
Paper, ete.. machine for mounting t 














of, E. Jagenberg.. 16 
Papering apparatus. 0. O, Carey 
Papering machine, D. Krapf . 924,561 
Pea huller and separating machine, M. T 


Freeman ........ 
Pencil case and other 
Phonograph record cabinet, W. C. 
Phonograph stop, F. H. Andrews one 
Photographic apparatus, H. Hubscher...... 
Piano action, L. N. scone 
Piano fall board, J. 


cylinder A. Walker. ¢ 
Nickerson { 











MUNN * COMPANY, Publishers 
1 Broadway, New York 





La 
Piling, interlocking r_¥ re. eS T. Fiero 924,442 


. WELL 





An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
A. Frederick Collins describes fully and clearly with 


| the help of good drawings how an independent multiple 
| interrupter may be constructed for a large induction 


coil 

This article should be read in connection with 
Mr. Collins’ article in SCIENTIFIC AMERICA'S 80 PPLE- 
MENT, 1605, “Hew to Construct a 100-Mile 
Wireless Telegraph Outfit.” 

Each Supplement costs 10 cents; 2) centa for the 
two. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 


FISHE -RMEN 
‘The FREEPORT HOOK will CATCH FiS 
lt is hand made, from the best 
tively weedless and snag-proot 


lure—will held the “big one.” Words 
dreds of prominent sportsmen and basclnece men Ask 














ar deale resend me seventy-five cents—spe i 
of fish you want toeateh, Try the Hook.--money ba ‘i pat if 
tantiafied. Handsome, illustrated booklet FORE. Ask for it, 


LOUIS BIERSACH, Preapert Hook (Block H9), Freeport, 1h, 


DRILLING 
MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any nd of soil or rock. Mounted on 
wheels or on sills. With engines or borse powers 
Strong, simpie and durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS.., Ithaca, N. Y 
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, | Industrial Alcohol 
Sogn ITS MANUFACTURE AND USES 


A Practical Treatise based on Dr. MAX MAERCKER’S 












































“ Introduction to Distillation” as revised by Drs. DEL- 
BRUCK and LANGE. Comprising Raw Materials, Malt- 
i A ing, Mashing and Yeast Preparation, Fermentation 
listillation, Rectification and Purification of Alcohol, 
Alcoholometry, the Value and Significance of a Tax- 
Free Alcohol, Methods of Denaturing, Its Utilization 
& M tor Light, Hieat and Power Production, a Statistical 
I Review and the United States Law 
I By JOHN K. BRACHVOGEL, M.E. 
MI , 
' 52S Pages 105 Illustrat Price $4.00 
A. S ple! E + | “~¥ 7 
M on4 y 
| | Experimental Science 
g r Rie By GEORGE M. HOPKINS 
4 Revised and Greatly Enlarged. 2 Octavo 
Volumes. 1,100 Pages. 900 Illustrations 
24 Cloth Beund, Po: tpaid, $5.00 
M 
24 r Owing to the amount of new matter added the book 
R 24.14 is now published in two volumes, handsomely bound in 
1 ‘ 24.024 buckram. Of tne additions which have been made 
S 924.112 the most important are: A full illustrated de- 
124,469 n of 4 H. P. Electric Motor, prepared expressly 
94.50 tor litic f “ Experimental Science”; chapters 
= - ing-current Machinery, and clear, concise 
. Explanations of Wireless Telegraphy and Telephony 
‘ Electrical Measuring Instruments, the Electric Clock 
1 e he Telegraphone. High Tension Currents,the Nernst 
M Lamp, and methods of measuring the heat of the stars 
W S a No other work contains such a fund of trustworthy up- 
# late scientific information. presented in a clear and 
: V4 Sok simpie style. Send for descriptive circular 
WW " ° 15 
| The Scientifi i 
, on S 123.804 ~ + 
Pere : e Scientific American 
M ve . . . 
! 4. I ! ure 24.414 rc 
i. “A. Bam Cyclopedia of Receipts, 
: L . 
, " Notes and Queries 
” 15.000 RECEIPTS 734 PAGES 
, ' ~+¥ Price $5.00 in cloth 
I v 233.89 This splendid work contains a careful compilation of 
24.08% the most useful Kece:pts and Replies given in the 
24. 
os - ‘ Notes and Queries of correspondents as published in 
924.449 the SCIENTIFIC AMERICAN during the past sixty years 
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represented It is by far the most comprehensive vol 
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) 24.402 
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124 Price $4.00 
24.144 
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24.17 . 
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Scientific American 
Reference Book 


Illustrated, 6 Colored 
81.50 Postpaid 


2mo,. 516 Pages 
Plates. Price, 





The result of the queries of three generations of 
readers and correspondents is crystallized in this book 
which is indispensable to every family and business 
man. It should be found on every desk. It is exten 
sively used by government officials. It has been revised 
by experts. The book contains 50.000 facts and is much 
more complete and exhaustive than bas ever been at- 
tempted. It is profusely illustrated with engravings, 
many of them imparting the information by means of 
comparative diagrams 


The Scientific 
American Boy 


By A. RUSSELL BOND 
320 Pages. 340 Illustrations 


Price $2.00 Postpaid 





his isastory of outdoor boy life, suggesting a large 
number ot diversions which from affording en 
tertainment, wil! stimalate in boys the creative spirit 
In each instance complete pra “al instructions are 
given for building the various arti 

The needs of the boy camper are sapplied by the 
directions for making tramping outfits, sleeping bags 
also such It tree h 


aside 





les 





and tents; other shelters as 


straw buts 


uses, 


og cabins and caves 
MAC 4 | Stage Itusions 
and Scientific 


Diversions, including Trick Photography 


rhe illusions are illustrated by the highest class of 
engravings, and the exposes of the tricks are, in many 
cases, furnished by the prestidigitateurs themselves. 
Conjuring, large stage illusions, fire-eating. sword- 
swallowing, ventriloquism, mental magic, ancient magie, 
AULOTM ALA ‘fects, photographie 
tricks. and the projection of moving photographs are 
all well described and illustrated 
By A. A. HOPKINS 





curious toys, ste 





Price $2.50 


SS pages. 4 lus 


A Complete Electrical 
Library 


By Prof. T. O'CONOR SLOANE 
An inexpensive library of the best books on Eleetri 
city. Put upin a neat folding wv the stadent, 


the amateur, the workshop 1 rical engineer 
schools and colleges, comprising five books, as follows 








Arithmetic of Electricity, 138 pages . 21.0 
Electric Toy Making, 140 pages . 1. 
How to Become a Successful Electrician, Is) pages 10 
Staoadard Electrica! Dictionary, 2 pages 3.0 
Electricity Simplified, 155 pages 18) 
Five Humes, '.500 pages and er 40 Ulustrations. 
4 valuable and indispensabie addition ery library. 
OUR GREAT SPECIAL OFFER,.—We will 


send prepaid the above five volumes, handsomely bound 
in blue cloth with silver lettering, and inclosed in a neat 
folding box, at the Special Reduced Price of $5.00 
for the complete set. The regular price of the five 
volumes is $7.00. 


The New Agriculture 


By T. BYARD COLLINS 
i2mo, 374 Pages, 160 Illustrations 
Cloth. Price, $2.00 
This valuable work forth the changes which 
have taken place in American agricu!tural methods 
which are transforming farm life, formerly so hard, into 


sets 














24,480 ON "E book of 4 mages Oo The Mo rT 
I «& A ; Set ve “ ss - ; t - Its A. "8 mee r fr 2 = "| the most independent, peaceful, and agreeable exist- 
4 o prea gingrc ot Pee " — a ae ence. Farm life to-day offers more inducements than 
r f s. H. 1 earliest times up to the present day; its modern | gt any previous period in the world s history, and it is 
) 924.043 form as constructed by up-to~<late builders; its gen- | eajling millions from the desk. The present work is one 
t. W. Jes 124.558 eral and special classes of work ; the quantity of its] of the most practical treatises on the subject which has 
a fug J J 4 g output, and its marvelous accuracy ever been issued 
~ : ' Mille 4 - The latest and best book on the subject. Contents: 
~ > Sel & I 4 — L The New Call to the Farm.—!IL The New Soil— 
uM. J. Eid Irrigation.—IIl. The New Fertilization.-LV. The New 
k. ¢ sR Modern Steam En ineerin Transportation.—V. New Interests.— VI New (rea 
eg t ‘ R. Fra i g g tions.—VIl. New Varieties.—VII1l. New Practice.—UX. 
HH. & J. I I : New Machinery.—X, The Ne spiration. 
24,019 in Theory and Practice genes aa] seccnte lace tirana 
e sp holile F.C. Lue 23. 867 . ‘ ‘ 
rien db tow 124 448 By GARDNER D. HISCOX, M.F. 
‘ \ . 
: tT i Pc 8.0 HOME MECHANICS 
ket er, Mit & Heck 94.281 THs is a complete and practical work of 487 
y Mo Ma 24 250) pages, dealing with the care and management FOR AMATE U RS 
8 i P ke x, D. I Morar 923.984 of Boilers, Engines, Pumps, Superheated Steam 
f ! kk rating Machinery, Dynamos, Motors, Eleva , : Ee > ; 
Ww. J ldo tors, Air-€ essors, and all other branches with ~ a oe — a 
M & 1 . > . ; . Author of ** Experimental Sc 
Mt wh u rn Engineer must be familiar, I12meo. 370 Pages, 320 Ile 
M. Kroe 923,860 Nearly Tw Hundred Questions with their An ns “ 
1g ‘ 3 swerson Steam and Electrical Engineering likely Price, $1.50 Postpaid 
\ I + = ! “asked by the Examining Board are included. The book deals with wood working, household orn& 
4 200 Phese if studied by you will help you to procure a | ments, metal working, lathe work, meta! spinning, silver 
24 DAD ense It is fully illustrated with detail engrav- pti ty ——' eae engines, boilers pe <= 
“ ( | 4.41' ines sot to be foun ’ motors; making telescopes. microscopes, and meted 
" 924,40: . und elsewhere. logical instruments, electrical chimes, cabiners, bells, 
‘ night lights, dynamos and motors, electric light, and 
I an electrical furnace. It isa thoroughly practical boot 
( e by the most noted amateur experimenter in America 
Punches, Dies and Tools for : 
| Manufacturing in Presses | Electrician’s Handy Book 
c s Handy Bo 
By JOSEPH V. WOODWORTH - » . : 
yJ By PROP. T. O'CONOR SLOANE, A.M. , E.M., Ph.D. 
Price $4.00 
peeveras of fatty tt ; Handsomely Bound in Red Leather, with Titles 
> CTICAIL, work of 500 pages fully illustrate« 3 . 
; A} roger Sy of and Edges in Gold. Pocket Book 
! - by nearly 7o0o engravings, being an encyclopedia 
© AP f Die Making, Punch Making, Die Sinking, Sheet Style. Price $3.50. 
, ( Ww Metal Working, and Making of Special Tools, Sub- THOROUGHLY practical reference book of 768 
xt R. Te Presses, Devices and Mechanical Combinations for pages, covering the entire field of electra 
g t I Se asian alle nates ar 3 > ? Contains no useless theory. Everything in it is @ 
Pun i, Cutting, Bending, Forming, Piercing y £ 
epro machine, L. 1 ESO = ey mae » She 4a; | the point and can be easily understood by the sti 
— mematic. C. BY Drawing, Compressing and Assembling Sheet Metal) font. the practical worker and the everyday work 
ning machine traveler I & Parts, and also Articles of other Materials in Ma- ing electrician rhe advanced electrical engimeet 
Deck ; hine Tools. Two Hundred and Ten Processes are | will also receive great benefit from its perusal and 
' fee A aK a learly described and fully illustrated, study 
ype s Sal 
er, | & M. Gerisch . 
~ it “A Burge a Any of the above books will be sent postpaid on receipt of price. 
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